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Every detail of the latest type 


Modern Battleship 


i» shown In this wonderful rar 
chart. This shows only a very small 
рагі and half the size of those’ we 
ae]. The ship is 36 іпспев ити and 
every detail is ¢lear аы distinét, The 
correct name of efteh furl/is. given 
below the engrüyximg-—412.,/ names In 
the list. ‘Noval expertaésay it is cor- 
reci in every detai Everyone with 
good red hlogs in ТА veins wants 
я copy. = M by 42 inches and 
comes to yin a fout tube for only 
пй сепія М vottóofder now. “Agents 
sav it's Uke finding money—sell on 
Sight. Vineet rou? 


The Derry Collard Co., 


Ind. 


251. М. Broadway NEW YORK 
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.. SPANGENBERG'S... 


| STEAM and ELECTRICAL ENGINEERING 


А Complete Library in One Volume. 
695 PAGES. 648 Ш Illustrations. PRICE $3.50, 


——— —s оп шшш юш тшшен 
—— => = ш э шып n - ш amm a mmm 


...SPANGENBERG SS... 


157 QUESTIONS AND ANSWERS “әз 
This Book Is For Beginners Only. 
{92EPAGES. PRICE 75 5 CENTS 


‚. ЗРАМСЕМВЕВС®.... 
PRACTICAL ARITHMETIC SELF TAUGHT 


228 PAGES. PRICE 50 CENTS. 
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THESE 3 BOOKS SENT PREPAID ON RECEIPT ОЕ $4.00 


19 So, Fout ss GEO. А. ZELLER, Publisher, sr. Louis, мо. 


If You Like “Pop.” Why. Not Send it to a Friend 
FOR ONE YEAR? 


Cannot fail to please any man and Fill in address and mail 
will please him for twelve months with One Dollar at our risk. 


POPULAR MECHANICS, Journal Building, Chicago 


Send your Magazine one year, commencing with the month of- 


————— ARAS" 


NAME — —— AP. 7 — M ——————ew—— ИНН КИЙ 
рит. И E e " 
CITY. 4A. rE ЕЕЕ ы Ыыы ы ы = — STATE e t e е 


and notify party named above that the subscription has been paid for, and is sent with the compli- 


ments of О а а РЕТТЕР ЕЛЕШЕ о о mum me m 
AEN ААА 


ААА 
Please mention Popular Mechanics when writing advertisers, 
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You Can MaKe Big Money Selling 
Our Union Made To Order Garments 
(And Nota Penny of Capital Needed) 


Our best agent has sold $7,000 since March 1, previous to which 
he knew nothing about the business, Sample outfit costs you 
nothing and you make from 33 1-3 per cent, to 50 per cent. 
Suitings cost agents from $10 to 520. Spring and summer samples 
now ready. Write for particulars. 


JAS. Е. STILES @ CO., Wholesale Tailors, 
293 E. Madison Street E CHICAGO 


THE “RELIABLE ROUND TRACK 
DOOR HANGER” 


LETTERING 


A neat booklet, now rendy, contains 
many goti things for “Ес 


PRICE, 25 CENTS 


DRAFTSMEN, Axcarrecrs: 
need oor new book on dimenslone of 
Pipe, Fittings and Valves 


nO BOOK LIKE IT 
FLEXIBLE CLOTH BACKS, 50 CENTS. 
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га Puma, 


HAVE YOU SEEN A OOPY OF 


: [HE DRAFTSMAN? 


Tt la a neat monthlr magazine on DRAFTING 
eet. 


You know how the old-fashioned Door-Hanger sticks 
Ours Will Not Bind 
Ours Cannot be Derailed 


$1.00 РЕБ YEAR. 4 MONTHS TRIAL, 25c. Let Us Tell You About lt 
orthe Magazine and “Lettering” for $1.00 


WRITE FOR CATALOG AND PRICES 


ALLITH MANUFACTURING СО, 
120 South Green Street, Chicago 


ADDRESS 


THE = DRAFTSMAN, Cleveland, О, 
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either sex, Your pleasure, however, all de- wills Ыр diroct, бхр ген рч m aid Cn need pit | 
Hamis upon the relinbilitr af the Не you of price, Iliustrated catalog Im im n receipt | 
п Ч dec. in stampe £n pay pastage. | 


carry. All that arma should be Esembodléesd in 


THE “STEVENS” 


This means thet you nerd look po further than 
the product that bas been guaranteed For 
ACUCUHACYT and RE LIABILITY [ar 
almost ball n century. 


Wn have АНЕ ian da ven Тт nio ШЕ s Puzzle, | 
"ога, whic th will be rein’ lect pen request, _ = | 


J. STEVENS ARMS ® TOOL СО. 


40 MAIN STREET 
CHICOPEE FALLS, - MASS., U. 8. A. 


This one | 
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Ucc ES 
SOUTHWEST 


F your ambition is to be free--to run your 
| own shop, cultivate your own land, 


FOR YO U 


manage your own store--you should in- 
vestipate the unequaled opportunities existing 
in the Southwest. 

Thousands have located there the past year, 
they are succeeding and building independ- 
ence for themselves, their sons and daughters. 

Villages are becoming towns, and towns 
cities, as the vacant lands are’ occupied and 
brought under cultivation. /Grasp the op- 
portunity now. 

We can tell you where the openings are, 
and otherwise assist you. 

Full details about the greatly reduced rates 
in effect, and free booklets on request. 


you more than one if you wish them, 


= ARKANSAS МЕЙ MEXICO i MISSOURI 


ee eee 


_TEXAS OKLAHOMA BUSINESS 
OPENINGS 
P/O. ADDKESS ea e л у е _———— 


JOHN SEBASTIAN, 


Pass. Traffic Mgr. Rock Island System. Chicago, 111, 


" 


Ie A. ray HARTE 


RELIABLE —pLETE IN 
PRACTICAL EVERY DETAIL | 
No Electrician Nery Best 

Needed to Install rem 
or Operate Fo 3 — 
= bo | Light all the Time 
Lar ge Outfits E. = ag Every 
for Any Size Place, Outfit Includes 
Launch or Yacht Storage Battery 


NO. 8. Z-LIGHT OUTFIT FOR MOUNTAIN AND SHORE 


COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. OTHER SIZES TO $1, 800 


THE GAB, GASOLINE OR BTEAM ENGINES FURNISHED GIVE PLENTY OF POWER 
FOR SAWING WOOD, PUMPIMG WATER, REFRIGERATION, ICE MAKING, ETC. | 


FOR INTERESTING AND VALUABLE PRINTED MATTER, ADDRESS 


Electric Light Dept. RICHARDSON ENGINEERING CO., Hartford, Conn. 


are the recognized standard for accuracy, work- 

niani: design and finish. Whether you use tools to earn your daily 
bread or for amusement and relaxation from а different vocation, it pays 
| to use GOOD tools. You get a better quality of bread and a good deal 


more pleasure. 
USE STARRETT TOOLS 


We make hundreds of different tools. — Ours is the largest 
plantiin the world where nothing but fine mechanical tools are 
made, All these tools are fully described and illustrated in our 
LAA BE Catalogue Мо. I7AP, which you may have by sending us 
-— ve 24 | your address. There isa good deal of valuable information 
/ | in tte 176 pages which it will pay anyone who uses tools 

to have. 


THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. S. А. 
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is made from 
[У] R Y Patents than from 
any other class of 


Investments. . . 


IF YOU HAVE A GOOD INVENTION 
SUCCESS SURE с Br A sron patent 
AND BUSINESS ABILITY: 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
point is to learn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. / Send us a pencil 
drawing, showing plalnly your invention, and write out a description of its con- 
struction and operation, as well as you ean. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
States for Inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If a patent is found. for nn invention exactly 
like or closely resembling your idea, we will send you. à copy of such а patent. 
If nothing is discovered to prevent getting а patent for. your invention we will во 
advise vou. 

lhe eharge for this service, unless otherwise agreed upon br special arrangement, 
is five dollars. This examination is an important step in connection with every 
patent application and requires great care and skll An Incompetent attorney may 
overlook а patent which closely resembles or completely anticipates your invention, or 
he may not know where to look. A dishonest attorney will purposely fail to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either case, 

| 
| 


WHAT A PATENT COSTS 
Opinion as to novelty and patentability of an invention, afier thorough examination 


of United States patents... „д AA oo one cee eee eee во зала аи eee инет $ 5.00 
Preparing official drawing—ome еее еее нина eese ern nnne 5.00 
Preparing Oath, Petition, Specification and Claims............... -—— ТеТЯРЕ 15.00 
First Government Fee а... ааа аана xd ach RR ионами EL 
Prosecuting application for patent. . ere ОР DUREE канав етан аана навие: ИК ШИ 
T of application, first Каток fee, official drawing, preparing all rs 

нас aeina acain i Paint Office. У 2A PIA ving all paper 45.00 


Within six months after the application has been allowed, the labial charges a 
final fee об... cease ae es See ee АЕ nese кы Еа 20.00 


Thus the total cost of a patent for а simple invention is................ DR 65.00 


Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. C, LONDON, BERLIN and other large cities. 
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PATENTED iM UNITED STATES, CANADA, FRANCE, 
Tub ‘WHENOH ts MADE GERMANY AHO GREAT BRITAIN, PATENTS PENDING 
ёк BO -Point ОРЕМ ! -— 
Hearth Dior FosgEn 
CamuoN STEEL. Jaws 
Wie TAKE 1-4 TO 8-4 | 
1ысн Ри, 


= л 
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2 Bolts before and 
after using the 
= Hawkeye а 


тн" ии 


OTHER- 
PATERTS | 
FEHDLAG 


Но. 200 Regular ; 
NUT No. 40 aame ns No. 200 only full 
WRENCH Nickel Plated 


PIPE WRENCH, THREAD GUTTERS. Тир а an A aia fe eee 


Wil Remove “Neversiip' and "Howe" Calks ww Е style of thread, if 


тщп 
This wrench should be In the tool box of every mechanic. “AVI be mailed on 
d receipt of $100, Better order one today. 
окей Manufactured by 


Any Wrench Made Сое HawHheye Wrench Co., Marshalltown, Ia. 


Best Wrench Made 


= | - m ГИ BUR Bou | 
та y ta 


We carry in stock over 600 machines 
in all sizes from 38 to 100 horse power, 
both new and second hand, aH guar- 
anteed. Small factory equipments our 
specialty. 


NO ONE 


Can sell you a first-class machine for 
less money. We repair а] makes. 
Send us your inquiries, 


WE CAN HILL THOSE 


IGNITION TROUBLES] В a 1 «ие C 
buo MUN ла пе й ‘Guarantee Electric bo. 
DURABLE, COMPACT and EFFICIENT | ORARE E а 

usd: a Sah жай : Wien 153 to 159 S. Clinton St., 
Chicago Battery Co. | 

1421 arae Avenue, Е CHICAGO 


т чи Г 


: HERE ITIS JUST WHAT YOU WANT 
A POCKET FLASHLIGHT 


ЕР of flnshes for thousands of tse, 
handiest light you ever used, Is always ready, 


——ÓOÁ ii 


A push on the AV ivesa bright flash, mar be mu rj | T D c E 
анні in a cellar £nll of кпн or lighted in keg od NM | Fuego. ч. dE Sr J| SENE 
powder without dango г. Кы M ner E oon 4 Mc RR m 
„ш be . ed, E : г YU "an 
ENTS POST AG E = NM SY BEL 7. С M ES 
&O СЕ № lic.EXTEA == жй, Ш ма Мис. 
Pocket Flashlight with special finish and kas, = 31.25 man MI — РИ l LN LC o umm 
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T i i Plashit: i (n Elec. Night "Clock T 
E e RR | Electrical Goods nnd can furnish 
NORTH SHORE ELECTRIC WORHS, Dept. Ж, = æ Henilworth, I 


Lighter 1.76 El Candia 
а Cane. w Elec, Yacht Search 
a £3.50 
Hight Light and Watch Star уш | | anything from n poah button to 
Our Catalogue of Interesting Electrical Novelties FREE a lighting plunt, 
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Have You Ever Considered the 
| 
| 


Manufacturers: 


Practical Results 


ofa Savings Account in 


THE SAVINGS DEPARTMENT 
af 


Have vou considered the advis- 
ability of refunding your floating 
indebtedness into the more per- 
manent and convenient form of a 
serial bond issue? 

We have for many years made a 
specialty of issuing serial bonds 
upon high-class and actively ope- 
rating manufacturing properties, 
well established, successful and 
ably managed. The serial] feature 
provides for the gradual retirement 
of the debt in annual or semi-an- 
nual amounts of such size that the 
Payments are easily met and yet 
gradually retire the indebtedness. 
It is becoming more and more the 
policy of large and successful con- 
cerns to 


HE NORTHERN TRUST | 
COMPANYY¥BANK | 


SOUTHEAST COR LASALLE AND ADAMS STS CHICAGO 


CAPITAL §1.000,000- SURPLUS $1,000,000. 


COMPUTATIONS SHOWING | 

| ACCUMULATIONS OF MONTHLY 

| SAVINGS DEPOSITS. 
OF ONE TO TWENTY DOLLARS IN ONE TO FIVE YEARS, WHEN 
INTEREST 18 COMPOUNDED SEMI-ANNUALLY АТ1Ф PER ANNUM 


Month! 


: О т = лба 


= Refund Their Floating Indebtedness, в A | Ге |a Years [з ып [ Yours [5 Years | 
я Increase Their Working кыйкы ог! 


t Extend Their Plants : 


Depos! 


in this manner, as it relieves them 
from the endless trouble of dig- 
counting notes, and also protects 
them against the contingencies of 
the money market. We handle all 
the details of such issues and BUY 
THEM OUTRIGHT. We have late- 
ly loaned $3,650,000 in this manner 
to some of the best known manyu- 
facturers in the country. 


в 28 | 459.28 582.91` 
J0 [287-57 647.70. 
| 272. Rr 


| a| 816.58 [1036-38 

93 3 | 867.61 | 1101.14 | 
2| 918.64 | 1165.91 

| 959.7 ) | 1230.70 | 


We solicit and will give prompt th 
.75 [1295.50 | 


attention to all correspondence 
п a 11 Om this subject :: :: it: 


Copyrighted 19A, Tha Northern Trust Co, 
Saving Accounts ™*,7 be 


— — opened 
"ith one dollar or more, If not con-= 
venient to come to the hank, write 
for booHKlet, "Hanking by Mail," 


Peabody, 
Houghteling 
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г DIRECTORS 
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Bartlett & Co. Nat'l Bk, 
TE — T. J. HARLEY BRADLEY, | - T 
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Сет ра тӯ, | nni р, DS i 
1122 FIRST NATIONAL BANK BUILDING. WILLIAM A. FULLER, company- 
" formerly nf Palmer, BOLOMON A, SMITH, 
| Fuller & Со. A gat, Cashler The 
CHICAGO MARVIN HUGHITT, Northern Trust Co, 
| =з xu - nt Chicago  & BYRON L. SMITH, 
Е W. Ну. Со. President The Northern 
чинно tL ELTETT MARTIN А. DEDE Trust Company, 
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10 Cents а copy 
{1.009 a year 


Electrifying a Big Bridge 


Superstructure ЗОО Feet Long Covers Manhattan Terminal 
Where There Are Five Cross-Overs and Where An 
Immense Number of Cars Are Switched. 


The electrifying of the new Williamsburg 
bridge connecting Manhattan and Brooklyn 
has recently been completed, and curs are 
now running over tlie strueture. 

The overhead work is of unusually heavy 
special construction, and at the Manhattan 
end of the bridge consists of special steel 
lattice zirdlers. supported on steel poles and 


vo 


switching so many cars at the terminals. 

Heavy maüsturms consisting of 24-inch 
pipe, 18 feet long, are erected along both 
approaches to the bridge proper and extend 
over the double track. About 10,000 lineal 
feet of single trouzhinz was used, 

For the positive feeders there were erected 
overhenmd eight miles of 782,000 circular mils 


The New Williamsburg Bridge Connecting Manhattan and Brooklyn 


by attachment to the permanent bridge 
structure; is 2040 feet long, and covers the 
five cross-overs at the terminal. Special 
hardwood oak troughing was used, having 
attached bar iron fittings on which the trol- 
ley wheel operates. The contact bar, which 
Is supported at frequent points by insulated 
hangers, Is three-eighths Inch hy two and 
one-half inches. This construction Is 
adapted to the large currents used for 


stranded weatherproof aluminum cables, 
and along the track for negative returns, 
seven miles, making a total of 15 miles. On 
the Brooklyn approach near the bridge 
tower п specin? steel frame switch house 
covered with corrugated iron has been 
built. From this point the overhead and 
track return feeders are extended. Оп the 
Brooklyn plaza, heavy steel poles support 
the overhead work. 
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Motor Fire Engines Popular in England 


Motor fire engines are rapidly replacing 
the old horse-drawn machines wherever 
practicable In England. So far, In America 
motor cars are only used in this department 
for hauling chiefs and fire marshals to the 
scene of the fire, but in England the whole 
equipment is gradually being rendapted to 
the new means of propulsion, 

Gasoline motors are well adapted to the 


expanding into the inside of drums on the 
sprockets of the wheels, operated by the 
pedal lever and band brakes on drums of 
the wheel sprockets, operated by, the, side 
brake lever, 

The саг is controlled by a throttle valve 
reculating the supply of gaseto the. motor, 
operated by a lever on the steering pillar 
And an auxiliary throttle on the brake peda! 


English Firemen Ride in State 


fori of chemical fire engines shown in our 
Illustration. The apparatus is mounted on 
heavy wheels, the rear ones having addi- 
tional wire spokes, and. being shod with 
33-inch solid buffer tires while the front ones 


лге fitted with 34-inch tires of another ` 


make, Exceptionally heavy springs are used. 

The 24-horsepower engine is of the 4-eyI- 
Inder horizontal pattern in ordinary prac- 
tice, The speed, gear is of dimensions which 
give strength 9 Рог the heaviest work, the 
high #peed gear being 25 miles an hour. Any 
steam generated by continued running on 
low gear passes through brass grids provid- 
ed on the top of the watertank which is 
located between a double dash board. Be- 
neath the driver's seat is placed the gasoline 
tank. There nre two sets of powerful brakes 
fitted to the machine, cast-iron shoes, 


The ear weighs a ton and will carry 2,500 
pounds of fire appratus, А step at the back 
accommodates n fireman and two chemical 
evlinders: brnekets are arranged for carry- 
Ing two 9-foot Indders and the mechanism 
of the whole apparatus is protected from 
dirt by a shield slung underneath the car. 

(ante 0 


HOSE FOR INDOOR USE. 


Every large building (business louse or 
dwelling) should have a reliable hose hung 
conveniently in reach for use in ense of fire. 
Unlined linen hose is best for this purpose. 
This hose will leak when the water is first 
turned on, but will soon «well and stop the 
leaks. It should be tested out of doors 
every sIx months and thoroughly dried be- 
fore replacing. 
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A JAPANESE MILITARY AIRSHIP IN USE. 

The Japanese have made efficient and sue- 
cessful use of war balloons. The war bal- 
loons belonging to the 2rd Division of Gen- 
eral Nogi's army were of great assistance in 


Japanese Military Warship 


reconnoitering the approaches to, Port Arthur, 
the observer in the balloon having communi- 
cation with the ground by telephone and 
from his high station directing the artillery 


fire. ү, 
ee of 
TRANSMITTING .CRUDE OIL BY PIPE 
LINES. 


Transmission of low gravity crude ой by 
pipe lines from the oil fields to the power 
market, so successfully effected in the east 
has not achieved the Same result in the West. 
In Fresno eounty, Callfornia, a 6-Ineh pipe, 
110 miles long is being laid for transmitting 
crude oll fram the Coalinga oil fields to tide- 
water and there by tank ships to San Fran- 
cisco and other coast markets, 

Such а pipe Mid from Bakersfield, Cal., to 
Point Richmond, Cal, for conveying Kern 
county oi] was at first supplied with eight 
pumping stations of 160-horsepower сарас- 
itv. The ой pumped was delivered to the 
pipe line at from 500 to 600 pounds pressure 
per square inch in summer and up to 1.000 
pounds pressure in the winter time. Ву this 
arrangement it was not possible to get the 
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oil to Point Richmond in commercial quan- 
ities. Then seven more pumping stations 
were added and yet unsatisfactory results. 
It is now reported that fifteen more pump. 
ing stations are to be added, a station for 
each 10 miles. The venture was practically 
a failure. 

MACHINE TO LEVEL “HUMPS” IN TRACK. 


Frequently during winter the snow and 
ice collects between the rails of street car 
tracks forming “humps.” Sometimes the ice 


Ice Planer for Street:iWork 


Марев extend along the street between 
doubly tracks. To reduce these hard frozen 
fideses of ice to the street level an eastern 


wiway uses n row of cutting teeth fixed nt 
iutervals of 14 inches to an iron bar which 
is carried in front of the snow plows. The 
Street Railway Journal gays the device is a 
success, The teeth are б by "4 inches each. 
For other portions of the street not reached 
by the snow plow the row of teeth are ear 


Hnives Attached to Snow Plow 


ried on я pair of runners and drawn by four 
horses, After being loosened the ice is shov- 
eled up and carted away, or spread ont even- 
ly over the pavement. 
— — —Á M9 — — 
“Shop Notes: 1905 edition; 200 pages; 
numerous illustrations; 50 cents. 
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FURLING SAILS BY MACHINERY. 


Jack Tar may no longer have to risk his 
life at dizzy heights, amid freezing blasts 
or lightning's play, while he tries to reef 
the upper sails. А retired sea captain, Wil- 
liam "Williams, has invented a system by 
which the sails can be raised or reefed from 


the deck, without the use of steam power. 


The plan of working the sails 15 on the prin- 
ciple of a roller curtain, except that steel 
ropes worked by hand winches on the deck 
take the place of curtain springs. The sys- 
tem is applicable only to square-rigged 
vessels. 

Practically, Williams’ device consists of a 
set of winches placed at the foot of each 
mast, whereby a single man by turning a 
erank can furl, unfurl or reef a sheet in one 
minute. To complete any three of these 
operations on the main yard, lower topsail 
yard, upper topsail yard, and lower and 
upper topsail yards, would require an able- 


The Hoisting Gear 


bodied seaman hut five minutes at the five 
winches, 

These winches are so arranged as to take 
up their own slack by reversing cogs. The 
sails themselves work on sleeves that en- 
Circle the vards—the operation not being 
dissimilar to that of the common roller 


window curtain. By merely slipping a brake 
the sheets can be allowed to unfurl them- 
selves by a system of counterbalancing 
weights. The gearing of the winches gives 
great leverage, for a pressure of 55 pounds 
on the crank can hoist 2,000 pounds up 
among the rigging. The yards can be 
braced, eased away, or hauled around be- 
fore the wind by one seaman working a few 
minutes ata crank. The sails can be held 
to at any desired angle to the wind. 

The system of winches before the mast 
corresponds to the present complicated 
tangle of halyards, and, besides snving more 
than half the labor, iseinvalunoble in censes 
where the wind takes the vessel hard aback. 
It is almost impossible. to. furl sails by the 
old system under these Aonditions. The 
number of sallora ean be reduced one-half. 
If the system fulfills the expectations of 
several large shipping interests in San 
Francisco, it is destined to revolutionize the 
life of seamen before the mast. 

"— | 
LENGTHENING THE LIFE ОЕ TELEGRAPH 
AND TELEPHONE POLES. 


А few years longer life for telegraph and 
telephone poles would mean an enormous 
snve-in American forests. With the in- 
ereasing network of wires reaching out in 
every direction uniting the country like во 
many live nerves, the demands on our for- 
eats nre something tremendous, and in a 
few more years must mean serious deple- 
tion of large trees, Two large corporations 
have united with this government to experi- 
ment with preservatives for poles. The life 
of the pole depends on a very small por- 
tlon of Its length, namely, in a standing 
pole, the section extending six ог eight 
inches above and below the ground. This 
is called the breaking point, and in order 
to have a large margin against decay at 
this point much larger poles are used than 
are actually necessary to bear the strain 
imposed upon them. 

The strain upon а pole is felt at the 
ground line, Decay also begins at the 
ground line, but does not extend far below 
because the supply of oxygen and heat de- 
creases, nor far above because the moisture 
is not sufficient. Thus the only serious con- 
sideration is to find some antiseptic to pro- 
tect this all-important section from fungus. 
In the experiments to be tried dead oil of 
conl tar will be forced through the butt 
of the pole and the creosote method will 
be used, but only for n distance of eight 
feet. 

The usual treatment of poles In this coun- 
try requires the use of an air-tight cylinder. 
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ICE-YACHTING—THRILLING SPORT ON 
NORTHERN LAKES. 


lee-Fachting, both in this country and in 
Canada, has inereased in popularity with the 
present season, In fact, some of the vachts 
have reached such proportions, with a corre- 
sponding incrense in sail area that 
speed hns at times become a mennce and 
several serious collisions have occurred. 

The hull portion of most of these yachts i5 
very simple, consisting only of a center tim- 
ber, running fore and aft, and the runner 
pank. The mast is stepped on the center- 
piece, the forward part constitutes the bow- 
sprit and the aft part carries the box and 
rudder part. The runners are attached to 
the runner plank which is a stout timber 
from 14 feet to 28 feet in length and taper- 
ing in thickness towards the ends, 

The largest of these yachts weigh 3,000 
pounds and have 1,000 square feet of sail 
area. Record time so far in the numerous 
races is a mile in two minutes and twenty- 
eight seconds, 

$e —— 
AUTO MAIL WAGONS IN PARIS. 


The postal service in Paris has received 
fifteen new electric motor vans for trans- 


their 
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ferring the mails between the main office, 
substations and railway depots, The curs 
have а speed of 25 miles an hour and weigh 
214 tons of whieh the storage batteries com- 
prise 1,220 pounds, The Electrical Review 


| кк 
| 


Fa 


Electric Mail Wagon 


вата: “The batteries nre charged daily be- 
tween 12 and 2 p. m, and for this purpose a 
model chargine station has been installed in 
the eentral/postoffiee building.’ The use of 


motor wagons for mail service is becoming 
general An Europe. 
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‘The Largest of these Yachts Weigh 3,000 Pounds.” 


Гог more magazines like this click here => www.VintageMagazinesOn-D 


206 


VD.com 


POPULAR MECHANICS. 


Minn. 


at HeorHhoven, 


Construction Wagons and Crew 


TRAVELING HOTELS FOR TELEPHONE 
CONSTRUCTION CREWS. 


A northern telephone company in con- 
structing lines through North Dakota and 
Minnesota met with some difficulty in-secur- 
ing board and lodging for its crows.of work- 
шеп. Often the country is sparsely settled 
and the distance between lodgings’ and 
working points great. 

To meet these conditions the construction 
wagons shown in our illustration were bullt. 
The wagons accommodate 16 mén, one be- 
ing used for а dining room am] kitchen, the 
other as sleeping quarters, They are ench 
8 feet wide, 26 feet long and 7 feet high 
and mounted on low trucks with wide tires, 
giving n large bearing surface to the road- 
way so that the power required to draw 
them over soft tracks is reduced to a mini- 
mum. 

The kitehen is 8 by 8 feet and located in 
the front.end о the dining car, the rest of 
the враее i8 used as a dining room. 

In the Sleeping wagon there are eight 
bertha& on each side arranged in tiers. On 
soft roids two tenms are necessary for 
drawing /each wagon, but over food roads 
only one team each is used, The wagons 
have proven a great convenience as the men 
are /alwars on the ground for the work. 


. Tents were formerly tried, but the wagons 


were ап improvement. 

Some large telephone companies sre now 
using automobiles for repair work along 
lines, some have supplied motorevceles for 
this purpose and vet others have а good 
horse always in readiness, We are indebted 
to General-5Superintendent L. D. Richardson 
for our illustration, 

So — 
STEAM ТОЕВІМЕ 5 CONTINUOUS RUN 
OF 3,962 HOURS. 


Опе of the most remarkable runs ever 
made by п steam engine was completed 
when the 600-lorsepower steam turbine in 
Machinery building was shut down on De- 
cember 2, its work having been completed. 
This record of 2,962 hours continnous service 
breaks all steam turbine records, Piston 
engines have run for longer periods, but 
never under high speed; the turbine mäin- 
tained a speed of 3.600 revolutions per min- 
ute, or 865,792,000 revolutions during the 
term. The work was to supply light and 
current for the exhibit of the electrical con- 
cern which built it. and the load varied 50 
per cent. An examination of the turbine is 
said to have shown it in perfect condition 
after its long run, the tool marks on the 
bearings still showing plainly. 
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Living Trees for Wireless Telegraph Stations 


Startling Discovery of Major Squier, U. 5. A.--Already Successful on 
Short Distances--Great Possibilities. 


Major George О, Squier of the Signal 
Corps, United States Army, las succeeded 
in sending and receiving wireless telegraph 
messages, using living eucalyptus trees in 
place of masts and towers. The branches 
and leaves served in place of the usual net- 
work of wires as antenne, 

Messages have already been transmitted 
by the new method between Ft. Mason and 
Yerba Buenna, а distance of three and three- 
quarters miles in а straight line. 

It is certainly significant 
that Nature having pro- 
vided unseen lines of com- 
munication in the ether 
should be found ready to 
stil! further supplement 
her bounty and furnish in 
leaf and braneh and trunk 
those media which man 
his been erecting at great 
pains and expense, 

The thought at once sug- 
vests the possibility of an 
hitherto wundrenmed of 
ease and multiplication of 
exchange of words De- 
tween the dwellers in the 
rural districts, if every 
shade tree in the farmer's 
dooryard may become a 
speaking tube to friends 
and neighbors for miles 
around. 

Major Squier has found 
that a good live tree 
is the best sending station 


facilities for telegraphing without wires 
and without the great expense attendant 
upon the apparatus now in use would com- 
mend them for some commercial purposes. 

Major Squier is so convineed of the possi- 
bilities of the method that he has conducted 
“Таоа ба experiments with the trees. He 
decided, as Fleming and other Investigators 
had decided before him, that the general 
function of the vertical receiving wire used 
in wireless telegraphy is to unite electrically 
the earth and space, by 
Which union a sufficient 
amount of the energy of 
the radiating waves is lo- 
cilized to operate n suit- 
able receiving device, 

It occurred to him that 
although it is sometimes 
Impossible, and always 
troublesome and more or 
less expensive to get the 
proper wire, there are 
many available trees. He 
knew that much better re- 
sults are obtained with 
the field telephone = in 
wooded territory when .: 
the receiving wire — is 
grounded by attaching it 
to an iron nail driven into 
а tree than when a con- 
ducting plate is buried. 

It is possible to make a 
tree a telephone conductor 
even when this nail is 
driven into it thirty feet 


for wireless. Also that А дел, Geo. О. Squier, U.S.A, 10У the ground instead 


food live tree is the best 

receiving station. It requires only fifteen 
minutes for him to анас the necessary 
sending apparatus to the first tree. The 
mechanism that is affixed to the second, 
the ‘receiving tree, can be so affixed in less 
time. It is so simple that it can be carried 
in a hand satchel. 

The perfection of the service rests upon 
the power of the Instrument that emits the 
messages into the alr and upon the delicacy 
of the detector that receives them. 

Major Squier believes that trees will come 
into zeneral use as wireless telegraph sta- 
tions. In war times their utility would he 
of vast benefit to the army, the signal corps 
of which emploved them. 

In times of peace their value in furnishing 


of а few inches, as ів 
usually done. 

Deciding that the tree, so useful in mili- 
tary telephony, was also of benefit in wire- 
less telegraphy, Squier affixed a receiving 
instrument to one of General MacArthur's 
pet trees, This instrument he made by 
filling a small ebonite tube with the regular 
sized spherical earbon zranules used in tele- 
phone transmitters. 

He imbedded in them two steel needles as 
electrodes, These needles were close to- 
gether nt the central part of the tube, A 
head telephone was used to convey to the 
ear of the receiving operator the messages 
conveyed through the steel needles, 

Yet, while the experiment showed that 
the electro-magnetic effects obtained were 
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sufficient to get signals, it was also shown 
that the tree had absorbed more electro- 
magnetism than the instrument used. With 
the improved wave detector operated by 
electrical energy, which instrument Major 
Squier wants to get, the efficiency of the 
avstem of telecraphing with trees will be 
much improved. 

Willow, pine, spruce and onk nl make 
good receiving stations. They are useful 
for sending also. The power required for 
sending is secured from two small portable 
batteries of ten volts, each of which excites 
а large coil. | 

The "grounding" essential to sending is 
secured through the roots of the tree, A 
wire is attached to a nail driven into the 
root. The trunk of the tree supports the 
gending apparatus, The only electrical con- 
nection between the two is at the root of 
the tree. 

Major Squier says: 

“I have simply seratched the surface of 
this absorbingly Interesting topic. I have 


experimented for only three months, Ex- 
cellent results have been secured, and 
with better apparatus and more work I 


think we shall see that the possibilities of 
the subject are almost boundiess, 

"Naturally І am most interested in the 
military side. I want the United States 
army to get what benefit there Is to be 
secured from шу experiments, That is why 
I have applied for patents upon the system 
of using trees ns statlons for the wireless 
telegraph. Опе of my applications has been 
favorably acted upon. I have hope that the 
others will be, I have no idea of going Into 
business, and I want the patents as much 
for the government's protection as for any 
other reason. 

“The use to the army of trees ns wireless 
stations is creat. When a balloon Is used to 
assist the wireless the enemy sees the bal- 
loon. Signal flags have been discarded be- 
cause they revealed the signalers where- 
abouts to the enemy. But n tree gives no 
sign that it is being employed as a signal 
station. 

“Commercialiy the system has great possi- 
bilities. 

“We have sueeessfully telegraphed with 
trees as stations at every distance we have 
attempted. We have proved that the prin- 
ciple is workable. Now all that remains to 
be done -to get the best wave detectors 
and stronger power. The extension of the 
distances over which tree telegraphy is 
practical is only а matter of power. 

"I see no reason that in the near future 
farmers, whose places are fortunately 
usually well provided with trees, cannot be 
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able to communicate wirelessly 
miles, 

“Anybody can see the importance of thus 
being able to get crop reports, weather bul- 
letins and items of particular or general in- 
formation, 

“The cost of the instruments will be 
slight. Any system of wireless telegraphy 
enn be nsed dn connection with the trees, 
The limits of the discovery are so broad 
that no one company enn corner the iden. 

“But it is not only in space» telecraphy 
that the trees are susceptible of great use- 
fulness, My experiments have shown to me 
that the weather bureau and the department 
of forestry can get cool results from a close 
study of the trees, 

“The trees are not only helpful in that 
they conduct eleetricity- to the earth, but 
they are good weather registers, Their field 
of usefulness in these directions has not na 
vet been thoroughly explored. 

"In time we shall learn just what trees 
(о plant about our homes that we may be 
safe from Папе. We shall also learn 
much of the weather of the future from the 
trees,” 

Extracts from Maj. Squier's Report. 


The difficulty of transmitting electro- 
magnetic wares over land as compared to 
that over seawater, has been well estah- 
lished, and this difficulty is attributed in a 
large measure to the general absorption of 
intervening с’ s, vegetation, buildings and 
conductors through which the wave trains 
must pass in reaching the recelving appa- 
ratus. 

However closely we mav approximate in 
theory to the actual mechanism of electro- 
magnetic wire transmission, As used in 
Wireless telegraph practice at present, it is 
how reasonnbly certain that both the earth 
itself nnd the space above the earth sre 
essentially involved in the phenomena, 

Repeated experiment has shown the im- 
portance of good earth connections for both 
the transmitting and reeelving antennae, 
and several letters patent, such as those of 
Lodge, Muirhead, Fessenden and Stone, pro- 
vide, in addition, for special conducting 
metallic nets or strips, at the foot of the 
antennae, extending therefrom to n distance 
of a quarter wave length or more, whereby 
the efficiency is Inereased, 

The influence of the general condition of 
the earth around the foot of the antennae 
as to moisture, temperature and ingredients, 
has also been noted, and the effects of the 
capacity of the aerial itself, its height, and 
of elevated capacity areas placed at or near 
the end of the vertical wire, have been in- 
vestigated in connection with the recent 
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great advance in syntonized systems. 

For best results, it has been observed in 
general that the vertical wire or net should 
be earefully insulated from all supporting 
poles, guys, or indeed any eleetrien] con- 
ductor connected to the earth, the object 
being to form an open vertical receiving 
circuit, Insulated in the air. 

We may therefore, with advantage, as 
Fleming and others have done, regard the 
genernl function of the vertical recelving 
wire and its wecessories as serving to unite 
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vegetation, particularly in the form of high 
trees covered with green leaves, 

My attention was first attracted by learn- 
ing from Major General Arthur MacArthur, 
Г. в. Army, of а successful experiment - 
made in July, 1904, at the military manen- 
vers of the Department of the Columbia, at 
Americon Lake, Washington, by Lieutenant 
William M, Goodale, of the QU. 8. Signal 
Corps, in which he found that in laying 
rapid telephone lines in a wooded country, 
for the field exercises of the Army, a much 
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Wireless Tel egraph Tree Station at Ft. Mason 
a 


electrically) they earth and space effects 
above mentionel, by which, through the 
agency of one of the forms of wave detect- 
ors, s “sufficient amount of the energy of 
the radinting waves is localized to operate 
a suitable /receiving device, 

It was from а general survey of the 
above established facts regarding the re- 
eelving conditions for successful wireless 
transmission of intelligence, that the writer 
was led recently to consider how far these 
conditions max be fulfilled by growling 


better ground could be obtained hy attach- 
ing the earth side of the Instrument to an 
iron nail driven into the trunk of а tree 
or shrub, than by the ordinary and more la- 
borious method of burying n conducting 
plate, or by driving an iron spike into the 
enrth itself, 

lt is found that the conductivity of a 
growing tree In a healthy state, for tele- 
phonie currents, is such that the earth con- 
tact nail need not be at the root of the 
tree, but may be carried to a height up the 
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Army Automobile Used in Tree Experiments 


tree of 30 feet or more, and the telephone 


used from that elevation with satisfactory 
results. Indeed, experiment shows that 
коой communication can be maintained 
from one tree top to another with the trunks 
of both trees in the circuit, When the ope- 
rator holds the ground wire in the hand, 
and completes the eireuit to earth by Mere- 
ly touching a live twig or leaf, the/trans- 
mission of speech is good. — This. permits 
the military scout to use the-vantage point 
of the tree elevation for observing the 
enemy, while being screened from view by 
its foliage, and at the some Aime to trans- 
mit by telephone to the distant station the 
information thus obtained, 

In order to test other Kinds of trees than 
those available at Fort Mason, California, 
a telegraph auto-enr, recently purchased for 
the Siznnl Corps of the Army, was tempo- 
rarily fitted. with. the necessary transmit- 
ting apparatus, and a tour made through 
Santa Clara and Alameda counties, Califor- 
nia, installing and operating field sending 
and receiving stations at various polnts 
along the route. 

The electric power required was in the 
form of two small portable storage bntterieg 
of ten volts each, which were used to ex- 
cite a large Apps coil. 


When а tree was used to support the 
sending aerial, the “earthing” was accom. 
lished through the root system of the tree 
itself, hv attaching a wire to one or more 
iron mails driven into its base, The tree 
atem was utilized to support the aerial, the 
only electrical connection therewith being 
at its base, 

After n little practice two men, a ser- 
geant and corporal of the Signal Corps, one 
п good lineman, and the other the chauffeur 
of the machine, who also acted as telegraph 
operator, could install a sending station in 
ten to fifteen minutes, А receiving station 
is even less trouble to install, sloce there 
is nothing to transport except what can be 
Carried in the hands, 

The experiments thus far have been main- 
ly qualitative, and the apparatus need, of 
marked simplicity. 

The transmitting apparatus at Fort Ма- 
son consists of a small Apps induction 
coil of about 4-in. spark, and a vertical 
antenna wire suspended from а '75-ft. pole 
situated on a bluff about 80 ft, above the 
sea level, This was one of the first wire- 
less stations Installed in the United States, 

The detector used consists of a simple 
microphone made by partially filling a small 
ebonité tube with the regular sized spherical 
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carbon granules need in telephone trans- 
miffers, and by imbedding therein two steel 
needles as electrodes, so that they nearly 
touch each other at the central part of the 
tune, 

In Fig. 1 ure shown 
runcements of receiving circuits, which 
have been found efficient in practice. In 
Пиз иге a growing tree is represented 
by the double line. 

In Fig. 1 (a), N represents a point of 
electric contact with the tree, made in any 
convenient manner, such as by driving ип 
ordinary iron nail or pin into the tree, pref. 
eribly through the outer, living part there: 
of, 

The point G represents a conducting con: 
tact with the earth, made by driving a 
metallic pin therein. M is а microphone; 
Т, а telephone; and B, a source of electro- 


three typical ar- 
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motive force. In Fig. 1 (b) and (с), the 


corresponding letters represent similar ap- 
paratis. 
The first experiments tried were with an 


arrangement of ocirenits Indicated in Fig. 
1 ib}. 
The electrical contact with the tree at 


ihe point P, 4vas made by driving a nail 
into the tree itself an inch or two above 
the earth. line; so that the contact would be 
distinctly with the tree, and not with the 
епа The Avhole apparatus nsed for these 
preliminary experiments was extremely sim- 
ple, consisting of a few feet of flexible 
lamp cord, а microphone, with three small 
dry сепз, and а head telephone receiver, 


suitably mounted on а small board about 
10х12 inehes. 
With the electrical contact at the point 


P remaining stationary, the upper point № 
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was shifted up and down the tree, the 
effects being noted. In this experiment, 
the transmitting station remained unaltered 
as für as possible, sending a simple signal, 
such as the letter S. It was found that 
as soon as the distance PN became more 
than three or four feet, faint signals were 
heard, which in general inerensed in loud- 
ness with the distance between P and М, 
along the trunk or stem of the free, up to 
the general region where the first branches 
Бекип to diverge, beyond which а further 
increase could not be certainly noted, 

In order to insure that the effects ob- 
served were actually que. to. electromagnetic 
waves from the tree itself, and not to the 
short antenna wire represented by MN, in 
(1) and {b}, Fig. i, м careful exploration 
of the tree Was made, using lead-covered 
insulated wire for the connections PM and 


(C) 


TREE 


|= 


MX, the lead covering of this short antenna 
being carefully grounded, so that the actual 
wire use] was ineased throughout in an 
earth connected metallie conductor, which 
would effectually screen the electromagnetic 
wives from affecting the wire inside. With 
such п wire, with the point P remaining 
stationary, experiments were made, show- 
Ing that as soon as the distance PN became 
more than about three feet for the particu- 
lar distance and apparatus used, faint sig- 
nals bezan to be henurnl. Upon removing 
tlie terminal an inch or two away from the 
tree, stili keeping it at the same height 
проте the earth, the signals disappeared et- 
tirely, returning again when electrical con- 
tact was restored. These effects increased 
in general, as the distance PN became 
greater. 
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Forty Minutes From Chicago to Milwaukee 


== 
ss 


Mail and Express to be Hurled Through a Pneumatic Tube at 120 Miles 
am Hour 


From Chicago to Milwaukee in a straight 
line is 84!5 miles. The fastest trains con- 
sume two hours in making the trip. It is 
now proposed to transmit mall and express 
matter between the two cities in 40 minutes, 
A pneumatic tube, 18 Inches in diameter, 


Vacuum Pump 


conveying loads up to 500 pounds, isto be 
constructed: should it prove successful one 
more means of rapid communication will be 
available, and other large cities connected. 


distant day. There are now in operation in 
the United States more than 300 tube plants 
accommodating 6,000 stations, requiring 3,600 
horsepower, and operating at a cost of. $36,- 
000 per day. The longest of these is/ the 
plant serving the Chicago postoffice. / This 
system is nine miles long, double tubed all 
the way. lt connects various railway and 
postal stations of Chicago with the old post- 
office building and his capacity for Carry- 
ing 3,000 letters per minute each way. Its 
cost was $650,000, 

Until very recently however, the practica- 
bility of tube systems connecting cities hun- 
dreds of miles apart was precluded by the 
enormous amount of power which would be 
required to opernte such a system. It is now 
chimed that a new system has done away 
with this objection and that a line connect- 
ing Chicago and Milwaukee capable of carry- 
ing packages up to 500 pounds in weight is 
an assured enterprise, 

The distance  netween Chicago and Mil. 
waukee is 84.5 miles and the proposed sys- 
tem is to include pipes 18 Inches in diameter 
for enrriers conveying up to 500 pounds 
е її nnd n series of 3-inch tubes for spe- 
ein] express messages and very small pack- 
ares, From the main terminal at either city. 
connections with all the big factories, and 
other business houses could be installed and 
thus the service be made to inchide а large 
territory. The installation cost of such a 
plant would be $5,000,000, but it is a feature 


Plan Section of Relay System 


Ая yet no long-distance pneumatic tube 
systems are in operation but contracts for 
several are now pending and the work of in- 
stalling them will be taken up at no very 


of the svstem that the cost of operation and 
maintenance 18 so low that the company 
could make extraordinarily low rates, 500 
pounds being carried for 15 cents. This is 
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an astonishing fact when it is considered 
that the package would cover the distance 
in just 40 minutes, 

The two important features of the plan 
are, (1) the fact that instend of the carrier 
being forced through the tubes by means of 
high pressure behind it, as in most svsteme, 
the air is partly exhausted in front of the 
carrier, ind the carrier glides along sucked 
hy the vacuum and seeking to demonstrate 
the old law expounded by wew ton Nature 
abhors à таспи; (2) the system of relays 
dividing long pipe lines into seetions of from 
two to three miles each, and each section 
operating wholly independent of the others, 
Automatically with the entrance of the car- 
rier into à section power is cut off from the 
preceeding section the instant the carrier 
leaves it. ln this way the power required 
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has been theoretically reduced ta a mini- 
mum: and it remains for the constructed 
line to demonstrate the power required in’ 
actual practice. 

The carriers do not travel on wheels or 
rollers, but are covered with block felt which 
ig us hard as rock, und fastened with brass 
cape and serews. It is expected the felt will 
last several months, The carrier Ais very 
necessary to the safe eonveyanee of the con- 
tents. А few weeks ago by chance a leather 
pouch filled with mail fell inte the tube at 
the Chicago postofice and when the pouch 
arrived at the other end of the tube it wae 
torn and riddled. This illustrates the tre- 
mendeus power exerted by the air pressure. 

Pipe lines are intended to be placed побег 
sround where storms nnd other disturbing 
acchlents cunmot affect the service. 
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RURAL FREE DELIVERY. 


Rural Free Delivery which corresponds to 
the free delivery system so long in force 
in cities, is now in operation In every state. 
Thirty thousand rural letter earriers make 
daily trips of from 20 to 20 miles euch, serv- 
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ing from 100 to 150 farmers' families on 
each route. These carriers are required to 
furnish at their own expense, the “outfits” 
consisting of mail wagon, harness, horses, 
ete. Many are obliged to keep four or five 
horses on account of bad roads or hills. They 
nre paid from $600 to $720 a year, according 
to length of route, but have to spendü one- 
half their salary for horse feed and other 
running expenses, The mail wagons, which 


are miniature postoffiees on wheels, cost 
from $60 to $75, besides the frelzht. These 


carriers perform nearly all theefunctions of 
п postmaster, selling stamps, registering let- 
ters nnd securing and cashing money orders. 
A farmer may thus in addition to receiving 
his mail every day in the year, except Sun- 
days, send or cash money orders гї її at his 
front gute. Each “patron,” as the farmers 
served are called, must provide a mail box, 
and place it on the fence, а post or tree in 
front of his residence, Thousands of pa- 
trons, however, are served who live long dis- 
tances from the route, and hence at cross 
roads: whit, is/ealled a “nest of boxes" is 
often seen. 

The nest shown in the Illustration contains 
46 boxes, representing that many families 
some of whom live 10 miles away but who 
find it more convenient to get their mail in 
this way than to drive 15 or 20 miles to 
town. 

The boxes may be locked, but seldom are, 
and in thousands of cases no locks are ever 
used, As the theft of mall fram one of these 
boxes is severely punished by long terms 
in prison, such events are extremely rare. It 
is stated that there are now over 3,500,000 
farmers’ familles being served by the rural 
free delivery, or a total population of more 
than 18,000,000 persons. The system is 
dolng more to make farm life attractive 
to the young people than anvthing which 
has ever been done, 

Several thousand additional carriers will 
be appointed during the present year, and 
the service is eventually expected to require 
50.000 carriers, These carriers must pass an 
examination and give bonds for $500. Ench 
carrier has а substitute who carries the mail 
when the regular carrier is sick, 

The rural carriers have only one or two: 
holidays during the entire year, and must 
zo out in all kinds of weather. They are 
the poorest paid employes in the government 
service, 

The rural carrier has many thrilling ex- 
periences; at times he swims swollen rivers; 
rescues persons lost in snow storms; discov- 
ers nnd extinguishes fires where the family 
is away from home; and his arrival is the 
event of the day at the farm house, 
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BULLET-PROOF MILITARY MOTORS FOR 
RED CROSS SERVICE. 


A bullet-proof military motor having 
shields of the Paliser design of special qual- 
ity steel is an English invention which 
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Used as a Shield 


promises much toward reducing the terrors 
of warfare, The motors are designed for 
the use of officers and men in giving first 
nid to the wounded in the thick of a battle 
If necessary. 

The motors have three wheels, and the 


Lamp for Operating at Night 


bullet-proof shield may be extended wing 
fashion for protection, They carry such 
restorniives, bandages and emergency supe 
plies as mas be required for immediate use, 

Mechanical applianées for army use are 
incrensing. Portable ice-making machines 
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and lamps for affording eleetrie light with- 
out glass, by means of the motor, to n field 
hospital tent are among the important de- 
Vices In this line. In the lamp the carbons 
are placed low, and the radiance thus 
thrown upward to the large shade, whence 


Front View of Motor 


it is reflected, and so affords à shadowless, 
diffused light for surgical work. 
——— dá  - 


GAS TANK FOR AUTOS AND LAUNCHES. 


Acetviene is a popular light for automo- 
hiles and launches, and it is now possible to 
паве the acetylene gas in small portable 


tanks, nnd avoid the generation of the gis. 
The tanks ean be attached at any most con- 
venient place about the machine or boat, and 
piped to burn as many lights as needed and 


where wanted, 
When the tank runs low it is exchanged 


for another fully charged, with a supply to 
last from 
depots are located In all the large cities. 


two to three months. supply 
FIVE. YEAR SUBSCRIPTION OFFER. 


In response to numerous requests we are 
now offering 5-vear subscriptions to Popular 
Mechanics nt $3.00. Persons availing them- 
selves of this offer should keep us Informed 


of all changes of address. 
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TIMING RACES АТ THE FINEST TŪ- 
BOGGAN RUN IN THE WORLD. 

St. Moritz is п Switzerland villuge—one of 
the highest in the Engadine—having an alti- 
tude of 6,000 feet, and world-famous for its 
fine toboggan slide, the “Cresta.” Here in 
Mareh or April of each vear eather tobor- 
ganing enthusiasts of many nationalties to 
compete in what might appropriately be 
called the “Derby" of this sport, though it 
is Known as the “Grand National.” 

The toboggan course, with its high banks, 
forming sharp curves, and Its steep gradient, 
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Fig. 1. 


is mueh like other such courses, but is ex- 
ceptionallv well located. As only one toboz- 
fan ean occupy the traek at а time and the 
races nre all decided on n time basis, п very 
interesting and accurate electric npparntus 
is used for this purpose. Alongside the 
course are set poles carrying four overhead 


wires, the two upper ones of which connect 


to a telephone nt each end of the course, 
putting officinis at those points in communi- 
cation. At the starting point one overhend 
wire is connected through a battery of 10 
cells to one terminal of а ehronograph (see 
Fig. 1), and the other terminal of the 
ehronograph is connected through a trigger 
втер X to the other overhead wire, The 
further ends of the overhead lines are 
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connected at the finishing points to another 
trigger switeh Y. Both switches, X and Y, 
ure firmly fixed at the side of the course, 


g-———- — 


: 
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Fig. 2. 


and have елей a strong cotton line attached, 
with one end to the trigger of the switch; 
the line is stretched seross the track about 
216 in. from the ground, and the other end 
is tied to a peg driven inte the ground on 


the further side. The two switehes are 
nearly identical. Тһе Electrical Review, 
London, describes their mechanism из fol- 
lows: 


A circular wheel of brass, A, is mounted 
on benrings, and hás a notch in its periphery 
in whieh the pawl, B, is placed when the 
trigger is set, To the wheel is fixed a radial 
arm, C, with heavy brass bob, which falls 
by gravity when the paw] is disengaged by 
the eotton being pulled. At the lower edge 
of the wheel, A, a piece of ebonite, D, is in- 
&erted In slightly different positions in the 
two switches (Fig. 2); also a metallic spring 
contaet, E, is pressed against the under side 
of the edge of А. 

As will be seen In Fig. $, when the pawl 
ie set in the notch in the two switches, the 
spring E in switch X will be pressing 
ürningt the ebonite D nnd in switch Y, the 
spring E is making contact with the wheel 
A. Before the tobogganer starts, both 
switches are set with the pawls В in the 
notehes of the wheel А and the cotton 
stretched from the trigger across the track 
at start and finishing points (Fiz. 2). The 
signal is given and the tobogganer starts 
from a few vards behind the cotton; his 
tohogenan striking the cotton, pulls and 
breaks it, disengaging the pawl; the rm, 


Fig. 3. 
C, drops at switch X, closing the circuit, 


which allows the current to flow through 
the electro-magnet of the chronograph, the 
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armature releasing the clockwork, which 
immediately starts and continues until the 
cotton attached to switch Y is pulled and 
broken by the toboggan at the finish of the 
eourse, when the arm of switeh Y falling 
breaks the circuit and stops the chrono- 
graph; the time is then noted, and the ap- 
paratus re-set for the next tobograner. The 
ehronograph has a stop for re-setting the 
hand nt zero, one complete revolution of the 
hand representing 30 seconds and these be- 
ing sub-divided into tenths, 

The Cresta is something over three-quar- 
ters of a mile in length, with a difference 
in elevation of 600 feet, The record time 
made so far is 61 6-10 seconds, nn average 
rite of 60 miles an hour on the fastest 


parts. 
— — 
GASOLINE MOTOR CAR FOR ENGLISH 
RAILWAYS. 


The Great Northern Railway of England is 
experimenting with а gasoline motor enr, 
which, if successful will be used in subur- 
ban work. The Electrical Review, London, 
Says: 

The motive power is generated by two en- 
gines, Which, however, are not connected in- 
dependently to the axles, although both axles 
are driven; under normal cireumstances the 
engines drive on to a common longitudinal 
shaft, which is connected to the axles by 
beveled gearing. Te overcome the diffieulty 
of one axle over-running the other, owing to 
any possible inequality 1n the diameter of 
the wheels, a special form of differential 
gear is introduced, and combined with. this 
special gear 13 the reversing mechanism. The 
engines are connected through independent 
clutehes to a common change. speed box, 
from which the power is transmitted, by 
means of the longitudinal driving shaft, to 
cear boxes suspended on each axle, and at 
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this point the speed is reduced by means of 
single reduction gearing, 

lhe engines are of the standard Daimler 
type, each capable of developing 36 Н, P. 


Crasoline Street Car 


when running at full speed. A separate 
petrol tank is provided for each engine, and 
the combined capacity of these is sufficient 
for 400 car-miles. 

The complete car weighs something under 
16 tons, ineluding its full complement of 
passenzers, and although the normal speed 
for which it is designed is 30 miles per hour, 
it has on several occasions attained a speed 
опе у over 50 miles. The car is light- 
ed by electricity obtained from storage bat- 
teries, which also supply energy for ignition 
purposes and for the magnetic clutches. 

$e 

IRISHMAN SANG HIS OWN REQUIEM. 


A merchant of Cork, who greatly admired 
his own magnificent barytone voice, sang 
his own funeral mass over lis remains not 
long ago. This seemingly Impossible feat 
was accomplished by means of à phonograph 
record prepared by the man in view of his 
death. The phonograph was placed on the 
сои and the voice of the dead sang the 
mass, The record will be used for each 
anniversary mass. 


Truck and Running Gear of English Ga soline Street Car 
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SMALLEST RESTAURANT IN THE 
WORLD. 


What is claimed to be the smallest res- 
taurant in the world is in operation at 
Butte, Mont. It is never closed; when the 
place was opened the owners threw away 
the key and the door lias never since been 
locked. It is between two large buildings 
and is only 3 feet wide and 1215 feet long. 
Only four persons can be served at a time, 
and there is no standing room. 


"Only Three Feet Wide." 


About half of the 13 feet is taken up by 
the kitelien, which contains a small refriz- 
erator, а gas range, w toffee urn and a cof- 
plete cupboard. The equipment is perfect 
in every respect, though.in miniature, 

Every inch of available space is utilized. 
The one table is 185 inches wide and 3!4 
feet long. There are four stationary chairs, 
which are in constant use. 

The owners of this world’s smallest res- 
taurant are two chefs who run two 12-hour 
shifts. The two men do all the work. А 
great many *isit the restaurant just out of 
mere curiosity. 

о e о 

Several railway systems are considering 
the installation of n wireless telegraph sys- 
tem for communication between moving 
trains and stations located at large cities, 
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HOW STEEPLE JACKS CLIMB TO DAN- 
GEROUS PLACES. 


A steeple jack tells how he succeeds in 
climbing to apparently inaccessible places, 
amd smiled as he remarked "It's easy—when 
you know how and have the nerve.” АП the 
«nme most people would rather look on from 
п safe distance than do the climbing. He 
SVs: 

"I know of no reason why a painter of 
ordinary nerve and a clear head. cannot 
climb a pole a mile high if Ве desires to, 
and the pole is that high: Very often we 
see a weather vane perched on the top of 
n rod anywhere from six to sixteen feet in 
length above a church splre.y It is necessary 
to take the vane down in order to regild it. 

"Му way of dome it As this: Take an 
ordinary bos'n’s chair, with a tall of suffi- 
cient length. Pass the tall around the spar 
or rad twice underneath its own part, then 
once around above, tucking the end under 
its own part, inaking what sailors call a roll- 
ing hiteh. Place yourself іп the chair, take 
in all the slack you ean get, raising your- 
self as high as possible, jamming your hiteh 
tight. Now take а strap of sufficient length 
(Lodo not mean a leather strap; I mean a 
piece of rope with both ends spliced to- 
gether), pass it around your spar, one turn 
under and one turn over its own part, tuck- 
ing the end under, making what is called n 
clove hitch. This is put on about the height 
of your knees, leaving the loops of your 
strap hanging down. Place а foot in each 
loop and raise yourself пр; pushing the 
hiteh on your bos'n'’s chair up as high as 
you can reach, jam it tight; sit firm in your 
chair and draw your feet up, strap and all, 
as high as you can; then raise up again, 
pushing your chair up as before, and thus 
proceed, hitchity-bitchity, Jack and the bean- 
stalk fashion, untll you get there. 

^I have taken off and replaced church 
vanes in this way that were nine feet long, 
and welched fifty pounds, and painted Aag- 
staffs In the same manner, The bos'n's chalr 
should be as snug to the hips as possible, 
in order to avoid oll unnecessary play. In 
this way you are at your ense, and have 
your hands free to work with, obviating the 
necessity of hanging on with your eyebrows, 
Some years ago I saw а man make several 
attempts to shin a flagstaff about fifty feet 
high. When within a few fect of the top 
his strength would be exhausted and down 
he would come. With the chair and strap 
he could have remained there all day, and 
taken his dinner with him.” 

The chief danger is the possibility of a 
sudden faintness, 
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STEAM MOTOR WAGON FOR HAULING 


CANNON. 


There has recently been built in England, 
for the government, several steam motor 
wagons, constructed especially for the trans- 
port of artillery. Provision is made for two 
pieces of artillery on the motor wagon, 
while several more ean be hauled on their 
own wheels, behind. ‘Che illustration eX- 
Plains the method. 

— .————— 
AUTO TIRE FOR HEAVY TRUCES. 


This tire is designed for motor trucks 
Where the truck and load runs up into the 
tons. The accompanying illustration shows 
an Autraf tire on wheels designed for a 3- 
ton load each. They are of the east rim and 
hub and wrought spoke Туре, common in 
farming and traction road engines, says 
Motor Age. The hubs are double and the 
spokes staggered. The rims are of &-inch 
tread and 36-inch diameter. Sixty cups 3 


Rims are B-Inch Tread 


Inches wide wand 1 inch deep, with one-half 
the depth projecting beyond and one-half 
recessed into the rim are fastened on their 
circumference, A rubber cylinder 215 Inches 
wide and about the same length, welghing 
1 pound, is set in each cop and is held by 
a щей bolt, which passes through both 
rubber and wheel rim to the retaining nut. 
The rubber segments are readily reversible. 


The bolts have flat button heads, under 
which аге washers nearly as wide as the 
rubber. These heads and washers take the 
road wear and make a flexible steel surface, 
It is said that the traction is effective. The 
empty machine used for a test readily shifts 
four loaded box cars, of an aggregate 
weight of 150 tons. 


4+ 
BLOWING GLASS BATHTUBS. 


Interesting Process in Which Compressed Air 
Takes the Place of Man’s Breath 


Glass bathtubs are the recent production 
of а German inventor, who has succeeded 
in making them. commercially possible. 
These new tubs are. much inferior in ap- 
pearance to the porcelain tubs so generally 
used, and In utility are nothing better, save 
in hospitals *vhere medicated baths are oft- 
times given patients. The method of blow- 
ing them, however, is both unique and in- 
teresting. 


А thick cast-iron plate having an open- 
ing the exact shape the glass tub is to be, 
having’ a removable frame resting on ita 
margin and held in position by locking le- 
vers, is mounted on a hollow shaft which 
i& journaled in bearings and arranged to ro- 
tnte. The removable frame holds the outer 
edge of the glass within the cast-iron plate. 
Compressed sir is used for blowing such а 
large plece and is forced into the molten 
glass by means of the hollow shaft and 
the perforated cast-iron plate. А bedplate 
supports the apparatus. 

Sufficient molten glass is poured upon the 
iron plate from а ladle carried by а trav- 
eling crane, The glass spreads over the 
plate and under the frame, and rapidly cools 
at its outer edge, At this point plate, frame 
and glass are turned through a half circle 
во that the top frame is then underneath 
and the layer of hot, smooth glass hangs 
from the plate, supported by its chilled 
outer edge. The central part sinks uni- 
formly, the bedplate being brought into 
contact to secure this result, and the bot- 
tom of the tub is formed, The bedplate, 
falling slightly, pulls the glass down and 
so forms the walls, and then through the 
shaft and cast-iron plate compressed air is 
ekllfully introduced into the tub so as to 
sive the walls whatever Inclination desired. 
This done, the blast is turned off, the lock- 
ing levers release the movable frame, and 
the tub, still hot, is rushed to the annealing 
oven, where it is carefully annealed, this 
operation being the most Important of all 
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LARGEST GAS ENGINE POWER PLANT IN 
| THE WORLD. 
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Will Furnish Current for All the Street Cars 
in San Francisco 
The electric street ears of San Francisco 
are to be propelled by power generated by 
the largest cas engine plant in the world, 
Californian already is world famous for 
notable fents of electrical engineering, and 
now adds one more laurel. The order bas 
just been placed for the new gas engines, 
which will require several months to build. 
There will be at the start three 4,000 kw. 
capacity, 3-pliase, 13,200-volt, 25-суфе, 88- 
г. р. m. revolving field alternating current 
generators, to be driven by 5,400-horse- 
power gas engines, These generators are 
the largest in capacity in the world driven 
by gas engines, 
— < - 
HOW TO VENTILATE A SCHOOL ROOM. 


The allotted time for contaminating the 
піг іп a school room where each pupil is 
allowed 130 cubie feet of space, is 8 min- 


Fig. les«Air Movement Due to Loc- 
cation of Registers 


utes, according to В. C. Curperdnter, a ecoz- 
nized authority. А contributor to the Metal 
Worker describes different Systems of ven- 
tilation showing the movement of air cur- 
rents. The system exemplified in Fig. 3, he 
says, works with admirible success in many 
of the metropolitan schools., Не says: 

"If the ventilating register is placed near 
the ceiling on the opposite side of the room, 
the movement of the Mir current will be 
that shown in Fiz 1, none of the incoming 
alr reaching the lower part of the room. 
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Fig. 2--Air Movement with Differ. 
ent Location of Registers 
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If the outlet is placed at the bottom of the 
apposite side of the room, the movement will 
be as shown in Fig. 2, the incoming air 


again missing the lower portion of the 
room, except where the air enters and 
leaves the room. Now if the register 
through which the air enters is placed 


Fig. 3--Diffusion of Air Through 
Best Location of Registers 


about 8 feet above the floor and the vert- 
tilating register at the floor on the same 
side of the room, the children sitting near 
the register will.suffer no unpleasant effects 
from.the incoming air, and the perfect cir- 
culation will take place as shown in 
Fig. 8." 
o o M — 
BIG MAILS FOR EUROPE, 


The holiday mails from this country to 
Europe were the largest ever carried, The 
máils are landed in tenders and the illustra- 
tion. shows one of them unloading from the 


Christmas Mails 


“Baltic.” The load was so large the lower 
deck was piled full, and hundreds of sacks 
and bigs were picked on the bridge. The 
Shipping World, London, sars there was 
$3,000,000 in the registered letters alone. 
———————- о 

Prussic acid is used in many localities in 
"а Пота for killing insects on fruit trees, 
One man’s outfit for this work cost $10,000, 
Tents are placed around the trees and the 
fumes of the acid are liberated from а sat- 
cer nt the roots of the tree, 
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Photographing From a Captive Balloon 


Within the Reach of Every Photographer, Amateur or Profes- 
sional--Expense no Longer an Obstacle. 


It is quite possible to take photographs 
from a captive balloon so small that the 
experiment is robbed of almost all of its 

expense and 
the «apparatus 
is convenient 


to its owner 
on any  falr 
day he may 


wish to use it. 

The balloon 
need not be of 
more than 500 
cubice feet en- 
pacity (simply 
large enough 
to enrry the 
camera and 
light attach- 
ments) and 
шау be inflat- 
el by running 
à tube from 
the ordinary 
household gas 
meter to the 
balloon. 

Ihe balloon should be spherical in shape 
and made of some very light materlal of 
close texture, Light silk is one of the best 
materials for the purpose, Stitch the gores 
well together with strong, fine sllkk and coat 
the balloon with linseed oil varnish—a very 
thick coat. The neck of the balloon where 


Fig. 1 


the gas is entered is commonly left open, 


The purpose in this is that on ascending, 
as the pressure of the external air dimin- 


ishes, the expansive force of the gūs con- 
fined In the balloon greatly increnses. For 
our purpose the balloon will not ascend to 
any great altitude, but were an ascent of 
several miles to be made, the, expansive 
force of the gas would soon ‘tear the silk 
envelope into shreds if there were not some 
means for a small amount. of the gas to 
escape. 

Over the silk envelope place a network 
of light, strong cords hanging down to the 
lower half of the envelope, and having 
cords or leading lines attached for fasten- 
Ing it to a hoop. А balloon of 500 enbic 
feet capacity can be inflated in about two 
hours. 

For taking the photographs a camera of 


box form with half-dnrk slides focused at 
infinity 18 most convenient. For attaching 
it to the balloon hoop use serew-clamped 
trunnions at its sides, mounted in triangu- 
lar side frames, во that it can be set at any 
nngle desired, This is clearly shown in 
Fig. 1. Fit to the lens of the camera a 
Bausch and Lomb shutter, as shown in Fig. 
2, arranging n hook to hold it until it is 
time to remove the hook and release the 
shutter, this operation being performed by 
an electromagnet connected with n battery, 
which arrangement will be deseribed fur- 
ther. 

The length of the captive line may varx. 
Excellent photographs may be taken at an 
elevation of 150 feet and good ones at 500 
feet. We would recommend the use of a 
long line, as there is a pleasure in experi- 
menting with altitudes and comparing effecta 
and results. The captive line should be 
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Fig. 3.—Broomwater Creek, England, Photographed at an Elevation 
of 160 Feet. 


both light and strong and wound into а sin- 
gle cable with a double-strand flexible in- 
mulated conductor, such as is used in mak- 
ing telephone connections. 

In Fig. 5 is shown а reel for winding and 
unwinding this three-strand cable. <The 
reel runs on ball bearings and the inner 
ends of the two wires are connected with à 
plug terminal on the reel, во that n terminal 
battery may be connected at the moment 
the electric current is desired. The relation 
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of the battery to the reel is also shown in 
Fig. 5. The battery has an electrie switch 
for controlling the time of transmission of 
the current which releases the shutter cov- 
ering the lens, 

With this much of the apparatus prepared 
the rest is a matter of little time and 
trouble, Inflate your balloon, tie a string 
around its neck until vou are ready to send 
it up, and tie bags of sand to the leading 


strinzs to hold it down, should there be any 
delay in proceedings, И the frame for the 
camera is ready, tie the leading strings to 
the hoop, being eareful to tie them securely 
and at equal lengths, Insert the swing 
frame of the camern In the hoop, connecting 
it firmly by two long bolts. Pass the loose 
ends of the wires into the front partition 
of the camera and fasten them to the ter- 
minal screws of the electromagnet. Insert 
the dark slide and remove its front; set the 
shutter and adjust the hook for holding it 
in place, 

If a true plan view is wanted, set the 
camera on its trunnions, with the lens 
pointing downwards, Release the reel and 
let the balloon carry the camera up—100 ft., 
200 ft., or farther, according to your length 
of line and your wishes in regard to alti- 
tude. When И has ascended as far as de- 
sired apply a brake to the reel, insert the 
connection plug, press the button and send 
the current up the conductor, both that on 
the reel and that in the air, until it releases 
the shutter by means of the electromag- 
net lifting the hook and so effecting the ex- 
posure. The current may then be turned 
off and the balloon hauled down. To take 
another view, reset the shutter, change the 
plate and run the balloon up again. The 
captive balloon is held very steady by this 
method, whereas did the photographer 
himself ascend to take his views, the nerial 
craft would be susceptible to the least 
change in ballast. One aeronaut tells of 
sudden change in elevation of 20 or 30 feet 
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during a balloon voyage, due to his throw- 
ing out.a e¢hicken bone, 

In Fig. 3 is shown a view of Broomwater 
ereek, England, taken by a correspondent 
of Technics at an elevation of 160 feet. 
The three figures standing on the white 
path represent the operators of the captive 
balloon apparatus. On the seat is shown 
the reel and batteries. The white loop Is 
cnused by a portion of the captive line near 
the lens of the camera, п very common de- 
feet where the picture is taken vertically. 
The large white patch is the cover of a 
dinghy spread out on the grass to dry. 

One of the great features, both of enjoy- 
ment and profit of captive balloon photog- 
raphy, is the complete control of the appa- 


ratus which may be maintained. Fig. 4 
shows а balloon in an inflated state being 
carried down a river to the point where it 
is desired to take views, The balloon can- 
not be carried while inflated along crowded 
sireets conveniently, but it is an easy mat- 
ter to convey it by boat. 

Naturally, it requires considerable experi- 
menting to secure good results by. this 
means. The balloon, the camera. conduct- 
ore and connections must all be carefully 
adjusted, and probably readjusted, before 
the apparatus works entirely, satisfactorily. 
But by this method captive balloon photogr- 
raphy is quite withinethe realm of the pos- 
sible for any photozrapher,/amateur or pro- 
fessional, and will repay /trying. 


How Grindstones Are Quarried 


Sawing Out the Rock 


Recent reports of the United States geo- 
logical survey state that there has been a 
decided increase in the grindstone produe- 
tion of the United States of late, due in 
zreat measure to the simultaneous increase 
In all kinds of manufacturing industries. 
The annual value of this product is close to 
S700,000, and the value of the annual im- 
ports of grindstones is about $75.000. The 
imports are mostly from England, 

The American production of grindstones 
comes from Montana, Michigan, West Vir- 
ginian, Wyoming and Ohio, the Buckeye state 


producing more than five times that of all 
the other states combined, The Accompany- 
ing photograph Hlustrates the sawing of 
zrlndstones from the notable Ohio quarries 
with machinery. Holes are first bored and 
the saw works its wax from one of these 
to another. Grindstones come from п par- 
tieular stratum of the sandstone quarries, 
other strata in the same quarries being put 
to other uses. The grindstones are made 
inta their round shape after they are token 
from the quarry and are then ready for the 
market. 
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WONDERFUL REVOLVING STAGE. 


А group of sprinters stripped for work, 
and running at full speed on the stage of a 
theater, but constantly in sight of the nudi- 
ence was the novel sight recently witnessed 
at the London Coliseum, That a man should 
run and not progress would be а paradox 
but for the fact that the runners were on a 


circular platform which was made to гё- 
volve as rapidly as they ran, and thus the 
performers did not pass from view. The 
mechanical arrangement is quite like that 
employed in the movable sidewalk, 

The construction consists of three con- 
centric Platforms which are revolved by 
means of fourteen small electric motors, In 
Fig. 4, at A, B, C and D is shown “the 
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arrangement of the dials by which the 
speeds desired are telegraphed to the 
operator, who is located in the gallery above. 
One of the dials is shown in detail in Fig. 3 
пп in Fig. 2 the speed required is being 
telegraphed by means of a dial A general 
view of the revolving stage arrangement Is 
shown in Fig. 4, a foot-race being in prog- 
ress on the revolving tables, 
PILOT SHIP “FRASER” FOR CALCUTTA. 
А new pilot ship, the “Fraser,” has been 
built in England and is on her wavy to India, 
Where sne wlll be stationed at Caleutta. The 
ship is 281 feet long, 35 feet beam, and built 


Ln E e p | ~ 
Indian Pilot Ship 
to keep the sen in all weathers. Twin-screw 


propellers and ample boiler capacity enable 
п speed of 15 knots per hour over lonz- dis- 
tances. 

— i — — —— 


ENGLISH SPRING WHEEL FOR AUTOS. 


spring wheels ns a substitute for pneu- 
matic tires are attracting attention in Eng- 


Auto Spring Wheel 
land as well as in this country. 
tion illustrated has a pair of pointed stai- 
shaped steel plates secured to cnch hub, and 
connected by a pin at each point of the 


The inven- 


star. Each pin carries a pair of triangular 
ция ИИ pieces between the plates, and a 
pair of triangular levers outside, Between 
the equalizing pieces are a pair of rollers, 
the rollers on adjacent triangles being con- 
neeted by à series of plate-springs, the cen- 
ters of which are attached to the star-plates 
by means of bolts passing freely: through 
distunce-pieces between the plates, Э Each 
bolt is also connected by pin joints»to one 
pair of corners of the trinngular levers nil- 
rendy mentioned, the remaining pair of cor- 
ners being jointed to the center of п palr of 
ея having rollers at the, extremities 
Which bear against the inner side of the rim 
of the wheel. It will be seen that any pres- 
sure on the rim of the wheel is transmitted 
from the plate-spring, lmmediately opposite 
the point of application Ло the whole of the 
springs round the wheel bx the agency of 
the equalizing pieces, nnd, further, that 
these springs are protected from any 
oblique strains bx the triangular levers. 
— Poe ——————— 
DEVICE TO INDICATE POLARITY OF 
ELECTRIC CURRENT. 

А» simple instrument is now procurable 
for-determining the poles of a battery. А 
ealvanometer is perfectly well adapted for 
the purpose, but is not very practical, says 


a = EN Ee = = и 
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Polarity Indicator 


Sclontifie American, The trouble with pole 
paper and common blue-print paper is thar 
both have to be moistened, A simple pole- 
tester, which ean be had from any good 
electrical supply house, is shown in the il- 
lustration above. It consists of n glass tube 
closed at the two ends by a metal eap which 
is provided with a binding serew and a short 
internal metal rod. For the determination 
of polarity, the apparatus is put in elreuit, 
and the liquid that it contains Immediately 
becomes red at the negative pole, After 
the operation is finished, the tube is shaken 
to enuse the color to disappear, 


For more magazines like this click here => 


226 
ONLY ENGINE OF ITS TYPE EVER BUILT. 


A most unusual engine was recently in- 
stalled on a scow Ш New York harbor, 
where it is operating a circular saw which 
euts off piling at a depth of 30 ft. below 
the surface of the water. The saw is 
mounted on а vertical shaft and driven by 


Qoortesy of the Buffalo Forge Ca. 


Cuts Off Piling ЗО Feet Beneath 
the Water 


а 10-in, belt, which, from the peculiar can- 
struction of the engine has a дпагіог- 
in it. 

The engine is the only one of its type 
ever constructed. It is of the enclosed, type 
with a vertical shaft having two double- 
acting cylinders, made of  close-grained 
charcoal iron, 10 in. In diameter with a 
lü-in. stroke. Steam is admitted by a sin- 
cle piston valve controlled, by one governor 
locnted in the fivwheel of the engine and 
aupported on a steel plate atlached to the 
arms of the wheel. 

A thrust-bearing situated. at the top of 
the shaft, directly under the flywheel, car- 
ries the weight of the main shaft, fly wheel, 
eovernor and part of the connecting rods— 
n total of 1.750 Ibs. distributed over 4,791 
a. in, а maximum. pressure per square inch 
of 40 Ibs, 

The shoe of the erosshend, which is of 
the locomotive type, completely surrounds 
the cuide-bar., The ratio of the length of 
the connecting rod to the stroke is a little 
over two. 

The engine is provided with а flywheel 5 
ft. in dinmeter, and 13 in. in breadth, hav- 
ing п flange turned on one side. The crown 
of the wheel is only Б in, from the top 
of the wheel, so the belt tends to run above 
the flange and not wear its edge by contact 
with the flange. 
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Опе of the especial fentures of the et- 
fine is the lubricating system, АП the oll 
іх taken from a central reservoir and feil to 
the bearings by tubes, each tube having a 
sieht-feed arrangement in connection. 

dion 


A MOTOR WELL-BORING MACHINE. 


A motor well-boring machine im which 
one gasoline engine is used both for pro- 
pelling the apparatus from. one place to atm- 
other and for operating the boring machin- 
ery, also, is the invention of Jy A. Yates, of 
Alturas, Cal. 

The machine Is adapted to speeds of one 
пи one-half, three and six miles per hour. 
Deeause of the very had roads to be traveled 
the rear wheels nre fitted with steel tires 
5 in. wide with "in. "zronusers" riveted on 
to give a zrip where traction is poor, When 
the wheels cannot get grip enough to move 
the machine out of a bad place nn 800-ft. 
steel cable i reeled out, secured to a tree 
or róck, adl. the motor thrown into genr 
with the cable drum. thus pulling the ear 
out. The frame of the machine, constrict: 
eid of steel of I-section with channel steel 
cross members, is very strong. 
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Motor Well-Boring Machine 


Mr, Yates, in testing this novel apparatus, 
found it capable of climbing any hill baving 
n road of any kind. The gnsoline engine 
weighs 720 lbs, and the machine complete 
welghs 4,559 Ibe, 

p—— з ш э. ..— 

Send $2.00 and get your name on Popular 
Mechanics’ mailing list for five vears, Ad- 
dress may be change] as often as desired. 


The “1905 Shon Notes” is now In press 
and will be ready for delivery February 15. 
Tt contains 200 pages, and is a reprint of 
nll the Shop Notes up to and including 
December, 1904, Eight pages of index make 
its valuable contents easy to find. Price 50 
eonts, postpaid. 
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Largest Gas Generator Unit in the World 


Produces 5,000,000 Cubic Feet of Gas Every 20 Hours--In Operation 
at Oakland, Cal. 


What is believed to be the largest single 
unit illuminating gas generator in the world 
is producing 32,000,000 cubic feet of gas 


every 20 hours In Oakland, Cal. 

The scarcity of coal and the abundance of 
oil has driven every coal gas plant but one 
In the state to the use of oil, and the former 
high price of gas has dropped to that pre- 
The mammoth 


valing in eastern states. 


the generator is eleven feet four inches, the 
heck ресе at the top of the combustion 
chamber Is drawn in to six feet. “On the top 
of the corbel work, which forms the/dome 
of the combustion chamber, there isa shelf 
nearly three feet wide encircling the gener- 
aton, imd on this shelf checker- brick are laid 
to а point reaching the bottom. of the flue 
connecting the two shells. The superheat is 
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This Machine withiOne Man Produces 150,000 Cubic Feet of Gas 
Per Hour 


gns-from-oil generator is described in the 
Purifier. 

The set comprises two steel shells, cylin- 
drical in shape, sixteen Teet in diameter and 
twentr-eicht feet hich, one being used as a 
generator, while the other is a superhenater. 
These shells. аге connected at the top by a 
flue box, s0 arranged as to provide the larr- 
est possible opening for the flow of gas, 
Unlike othermoil gas generators, this one con- 
(ning no arches, and the oil is treated hy 
heat radiated from checker brick and the 
walls of the lining, instead of by direct con- 
tact. The bottom portion of the generator 
is an open combustion chamber, drawn in at 
the top in a manner similar to the dome of 
a cupola, and while the Inside diameter of 


filled with checker brick, laid In the ordinary 
manner, With vertical flies of large aren. 

The generator is connected by two 33- 
inch outlet pipes to ns wash box pro- 
vided with а senl and acting os а hydraulic 
main, and from this box the gns passes 
through a serubber 12 feet by 30 feet, and 
two serubbers 10 feet by 30 feet. The wash- 
ing of the gas is done by menns of sea water, 
as this gas does not seem to be as sensitive 
йв coal gas for which fresh water must be 
used. 

This machine which produces 150,000 
сие feet of gas per hour is handled by the 
labor of one man. There is no shoveling of 
солі and the most diffienlt work the gns 
mauüker does ia to open and close n valve, 
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Fins for Propelling Submarines 


Swims Like a Fish—Safety Chamber Permits Escape Should the 
Boat Sink. 


Fins for propelling, impelling, directing 
and controlling submarine vessels is the es- 
sential feature of a new system of under- 
water navigation invented by a Mr. Middle- 
ton, of England. One of the important re- 
sults accomplished by these fins is to enable 
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submarine vessel] should be capable of mov- 
ing in a vertical plane even better thay in 
a horizontal plane. 

The fins are driven by electric mptors and 
the screw propeller provided, in addition 
to the fins, but its purpose is merely to 
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Fig. 1—Interior Showing Safety Chamber 


the vessel to be navigated in three direc- 
tions, instead of two, as in the case of the 
serew-propeller. That is, the submarine 
vessel equipped with the fing fs able to be 
controlled in a vertical plane, instead of 
making alterations іп its buoyancy to ac- 
complish this end. This is most important, 
says the Illustrated London News, as the 
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Hey Board which Does Things 


simplify the mechanism for impressing the 
motion on the fins. The Middleton vessel, 
it is: claimed, can be navigated and fought 
by the remarkably small crew of three men. 
Six men may be carried where a change of 
watch is required, The keyboard places all 
the parts under control of one officer, who 
by its manipulation may fire the guns, con- 
trol the inelination of the fins, set the fin- 
motion going, reverse the electro-motor, con- 
trol rudder motor, control the rudder, put 
pump in gear, control screw, and discharge 
topedoes, In Fig. 1, A and B show the fins 
flexed for raising the boat. А fin In detall 
ia shown in Fig. 3. Fig. 1 shows the in- 
ternal arrangement of а 300-ton submarine. 
The action of the fins is patterned after 
those of a fish, which by an almost Imper- 
ceptible movement of its fins ean place its 
body at any angle or poise. 

"till another valuable feature of the Mid- 
dieton boat is the automatic pump, which 
acts when the boat has descended to a 
depth that is dangerous, and which instant- 
ly changes the course of the vessel, 

Another most interesting and novel feature 
of the craft is the safety chamber, by means 
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of which the crew can be liberated and strong steel tank entered from the bottom, 
esenpe to the surface in ease of aecident to After the crew are in, the opening is closed 
the submarine, Had this device been sup- and the tank released, rising quickly to the 
plied in the ill-fated English submarine her surface by tts own buoyancy: On reaching 
erew could have escaped. The safety cham- the surface a cover can be removed from the 
ber is shown in the cut, and consists of a top and the crew «display distress signals. 
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GRADING COUNTRY ROADS WITH A 
TRACTION ENGINE. 


In the vicinity of Durant, Ia., borses are 
used no more in grading the country roads, 
for it was found that а traction engine 
could draw two graders and take the place 
of 12 good horses, with an engineer to 
take care of the engine and one man to 
handle ench road grader. 


Does the Work of 12 Good Horses 


The engine used was n double cylinder 
weighing about 26,000 pounds, having 
биі cylinder bore, 12-inch stroke, 200 
revolutions per minute, and of about 125 
pounds steam pressure. The graders are 
coupled to the tender, which is just behind 
the engine, and which carries a halt-tom of 
cool and elzht barrels of water. A team 
hauls an additional supply of water and 
coal enough to keep the machines going all 
day. The road graders do not follow the 
ваше track, but zo side by side, one a little 
behind the other. The engine travels on 
the road about as fast as д team walks or- 


dinarily. 
MOSQUITO NETTING INSTEAD OF 
MEDICINE. 


"T should have no fear of catching fever 
in the heart of a swamp if 1 had a proper 
sleeping place,“ declares Мг. A. W. Bayly, 
owner of the Gold Fields News, Barberton, 
Portuguese Eust Africa, and what Mr, Bayly 
considers a proper sleeping place is a place 
enclosed with mosquito netting or iron wire 
netting. |."l'o-substantiate his statement Mr. 
Bayly relates personal experience. 

After in absenee he returned to his home 
to find that his eldest son had = suffered 
from five suceessive attacks of malarial fe- 
ver in one senson, and he determined to 
try some preventive Tmeasires. The only 
gauze he could obtain at the place was a 
painted cotton fabric at 18 cents a square 


yard. With strips of old bamboo blind and 
small staples he fastened netting on the 
outside of all sash frames in such a man- 
ner that the windows could be opened 
readily. At French casements the gauze 
was fastened to the outside Venetian sun 
shutters: where there were no shutters It 
was fastened to the door or window frame 
itself. Üutside doors were protected by 
light-fraimed porches, With alittle care 
about closing doors or windows лице у 
the plan worked admirably, Mr. Bayly 
states that with this protection they lave 
kad no cases of fever for three years, 
though sometimes members of the family 
have been in unprotected houses for the 
night. ‘There is only one species of mos- 
quito—the Anopheles—which carries infec- 
tion, and И only works at night and is iti- 
noenous during the daytime, It is slug: 
gish and less industrious than the other 
species—the Cules—and therefore is not so 
apt to getin, but once in, its presence is 
not detected easily, for, unlike the Culex, 
it does not hum. 

Later wire gauze was obtainable, but on 
the whole ^was not so satisfactory as the 
cotton gaze. The wire zauze lias a micer 
appearance and does not collect dust, as 
does the cotton, but the sen nir causes it 
to oxidize and drop to pieces, 

During some experiments as to the effi- 
clency of this method, the camps of some 
railway construction gangs in Italy were 
protected with zauze and the шей eau- 
tioned to be indoors between sunset and 
sunrise, An equal number were left un- 
protected, but dosed with quinine and other 
preventives. On the sections protected . 
With screens the percentage of fever cases 
was but & per cent, while on the unpro- 
tected sections it wos 95 per cent. 

It is stated by United States Consul Hol- 
lis, Loureneo Marquez, Portuguese East 
Africa, that where wire netting, of Englisli 
manufacture, has been used for this pur- 
pose, it is falling to pieces after n years 
use, and that the only mosquito  net- 
tings that will stand the climate are the 
different galvanized and composition net- 
tings made in the United States, and there- 
fore firms in this country are receiving 
large orders, 

a ———— 

Nikola Tesla has announced the invention 
of a "telautomatie" torpedo which, If. adopt- 
al by the governments will stop the building 
of battleships and make forts needless, He 
ays this new torpedo can be directed and 
anbmerzged at will with a greater range than 
the largest gun: that its precision is unerr- 
img and itg effect wholly destructive. 
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SUSPENSION BRIDGE FERRY AT NEW. 
PORT. 


An aerial ferry is being built at Newport, 
England, over the river Usk. Instead of a 
steel girder, construction as in the bridge 
ferry at Duluth, described in Popular Me- 
chanies last month, this one is hung from 
п suspension bridge consisting of sixteen 
Steel cables each 27% inches dinmeter. The 
span is 645 feet, and the towers 241 feet 
high are guyed by 32 steel ropes carried 
back 520 feet, The Shipping World says: 

The platform carrying the traveling frame 
from which the ear will be suspend- 
ed will have two service foot-ways, 
amd its total welzht will be 539 tons, 
The travelinz frame will be fur- 
nished with sixty cast steel wheels, 
curried in steel brackets secured to 
the longitudinal members of the 
frame, and will be 104 feet in 
length over all The car will be 
attached to the traveling frame by 
thirty suspension ropes, which will 
he so fixed as to prevent nny swr- 
ing motion during high winds. It 
will be divided into a central road- 
way space, and two roofed-in foot- 
wars and a pilot house or motor- 
man’s cabin will be erected on one 
side to contain the controlling ap- 
paratus, The car will be 33 feet in 
length and 40 feet in width, and in 
itself will weigh 314 tons. It is 
desizned for a proof load of 66 tons 
in addition to its own weight. The 
frame and ear will be propelled by steel 
wire ropes wound on n drum worked. hy 
> electrice motors erected ut one еп. of the 
bridge platform, the actual control being 
from the ear itself. The rate of travel will 
be 10 feet per second. 


OPENS WINDOWS WITH COMPRESSED 
AIR. 


Opening and closing windows is the latest 
application of compressed air. An ordinary 
water motor or-amall electric motor in the 
basement does the compressing and the air 
is conducted through small pipes to one 
cylinder foreach window. Two small valves 
control the action of the piston, one for rais- 
ing, the other to lower the sash, The device 
moves noiselessly and is said to be inex- 
pensive, 

= 

"uve your Popular Mechanies cach month, 
hind them at the end of the year and you 
will have s valuable book for reference al 
no eXtra expense, 
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GALVANIZING BY THE "SHERARDIZING" 
PROCESS, 
New and Simple Method by Which Iron and Steel 


Are Protected from Corrosion.— Low 
Temperature Required. 


Hitherto electro-zineing, or cold-galvaniz- 
ing, and hot galvanizing have been the two 
inethods used in coating iron and steel Avith 
fine as a protection against eorrosiou. Both 
of these methods have great disadvantages, 
“Sherurdizing,’ п new process lately em- 
ployed for this purpose, combines the good 


Е g.1. Sherardizing Drum for Small Work. 


points of the two other methods and fur- 
ther recommends itself on the quality of 
simplicity, the conting of zine being ay ‘ied 
at a temperature several hundred d — ees 
lower than the melting point of zine. 

Articles to be Sherardized are first freed 
of scale ond oxide by dipping in an acid s0- 
Intion or by sandblasting. Zinc dust, ob- 
tained during the process of distilling zine 
from its ores, is used for coating the metal. 
The zinc dust costs about $97 per ton. It 
cannot be smelted or reduced to a metallic 
form under ordinary conditions, even by 
тегу high temperatures, it is, therefore, es- 
pecially adapted to a process of dry gal- 
vanizing ns the zine will not melt when 
the furnaces are overheated. Articles to be 
Sherardized nre placed in airtight recep- 
ticles charged with zine dust. The inside 
of the receptacle is coated with plumbaro 
or black lend to prevent it becoming coated 
with gine, Articles conted with grease take 
4 better coating of gine than those free 
from grease. 

The type of furnace generally used for 
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Fig. 2. Controlling Valves ёо Еге 


maces: 


small work has а erlindrical closed iron 
chamber which is rotated on an axis. The 
chamber has a side door of iron, if to be 
used for small articles, such os bolts, small 
enstings, nuts, etc., or an end door if for 
tubes and other oblong articles. The econ- 
struction differs a little In these two cases, 
in order to insure the articles being turned 
over so they will receive я uniform. cont- 


Fig. 3. Gas Burner and Drum, 
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ing. In such a furnace one of the trunnions 
is made hollow so that а prrometer may be 
inserted to register the temperature. Bun- 
sen gus burners are arranged below the fur- 
nace for heating the drum and the whole 
is enclosed in а cast-iron shell lined with 
lire-brick. The drum way be geared to ro- 
tate constantly, or may be turned intermit- 
tently by hand. (Fig. 1.) 

In one big Sherardizing plant where four 
furnaces capable of taking drums. 8 Inches 
by 2 Inches, with a capacity of two tons df 
material per charge, are in use, the fur- 
посев nre leated by gas led by. iron pipes 
to the back of the furnaces. «The supply is 
controlled by iron co¢ks and the gas is con- 
ducted through brick channels, having in- 
lets (A, Fig. 2), through ^vhleh the air is 
drawn. The gas%sburnt through cast-iron 
burners (A, Fig. 3.) 

To charge the drum it is placed on a 
truck, whieh is runon to à table (Fig. 4); 
one end is lowered by gearing and the zine 
dust is charged into the tilted end from an 
upper floor. through a chute (F, Fig. 5.) A 
drum being discharged over an iron grating 
whith allows the zinc dust to fall into a 
ehamber-hélow, from which it is raised by 
n hain élevator is shown at G, Fig. 5. 
When charge] with the zine dust the drum 
is brought to a horizontal position, the alr 
is exhausted and the truck run on tracks to 
the furnace; it is then lifted on to a furnace 
truck, which economizes heat, The drum is 
pushed into the furnace, the door is closed 
and the furnace heated to the temperature 
required, or from 500 degrees to 600 degrees 
Г. When it has been in the furnace a sufi- 
cient length of time the door is raised and 
the drum and carringe drawn out into an 
open xard, Него. И is allowed to cool until 
it enn be easily handled. 

Sherardiking forms a more Instrous anid 
metallic coating than does eold galvanizing 
and a more uniform deposit than any other 
process, 

“Articles can be Sherardized nt n few 
hours’ notice," says The Electrical Maga- 
sine, London, “starting all cold." The tem- 
perature required is so low that the mini- 
mum of fuel Is consumed: the articles do 
not require so much cleansing as in other 
processes, making the labor less and the 
economy more. 


— 

To make A good blackboard piint moisten 
4 ox. Iampblack with alcohol; rub out with 
a spatula, and gradually add 1 qt, shellac, 
“tir in 3 oz. flour of pumice and 3 oz. pul- 
verized rottenstone, Strain carefully; apply 
quickly and evenly: let stand two days and 
apply another cout. 
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Fig. 4.—Piacing Dram on the Table for 


harging 


№. 


Fig. 5.-Drum in Position for Charging 
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OSTRICH RACING 


When n dealer goes to nn as- 
trich farm to buy a bird or two 
he selects the ones he wants by 
racing them. He chooses two or 
three he likes and these are 
ringed in line and’ shown a 
bunch of figs. Then the. man 
with the figs roes a quarter of a 
nile away and the ostriches ате 
started, 

It is quite thrilling to see them 
with their long bouy legs cover- 
ing the ground. at an amazing 
rite, The one who wins seems 
to enjoy his victory and if he is 
much ahead of the others eases 
up towards the Inst and reaches 
Hegoal at a walk, perhaps. 
The dealer buys the winner, as 
the fastest is also the strongest. 

— ——— 
NEW EXCURSION BOAT REGU- 
LATIONS RIGID. 


New government regulations 
for excursion boats require that 
loose or compressed cork life 
preservers shall be abolished and 
the attaching of preservers to 
racks by wires, also. А preserv- 
er must be provided for every 
passenger and member of the 
crew. 

All stenmboats must be provid- 
ed with fire buckets, barrels, 
axes nml stenam fire pumps eapa- 
ble of throwing a stream from 
two nozzles on each deck, at least 
lifty feet. 


— 


Tahing Instantaneous Photographs By Electric 


Light. 


Instantaneous photographs may now Ве 
taken by electric light. A French photog- 
ripher has devised ли apparatus by which 
he can control perfectly the quality and 
amount of illumination and take photographs 
instantuneously at the moment of the sub- 
ject’s best pose. 

A large parabolic reflector of aluminum 
has placed on its inner edge а series of in- 
condescent lamps shaded with ground-class 
screens, These light up the subject so that 
the photographer can secure the pose and 
determine the instant for the real exposure. 
An are light with three carbons is in the 


center of the aluminum refector, one car- 
bon being fixed, the others пота Ме. 

To take a photograph, the subject Is ar- 
ranged, the sensitive plate exposed, and the 
instant the pose is best the photographer 
presses п rubber bulb which draws the two 
movable carbons across the fixed one, form- 
ing n brilliant are, The movable carbons 
are drawn away from the fixed one by an 
electromagnet the moment the current 
passes through the lamp, thus extinguish- 
Ing the nre. The time of exposure is about 
one-fittieth second and the results are sald 
to be most satisfactory, 
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CONICAL WIND MOTORS USED IN CON- 
NECTION WITH STEAM ENGINES. 


The Danish govermuent, which has de- 
voted more study to windmills than any 
other nation, announces the result of sev- 
eral years’ experiments and declares іп 
favor of the conical type of air motor. The 
experiments were conducted by Prof, La 
Cour, near the town of Ascov. 


Conical Wind Motor with Wings 
Open 


Some time ago a great storm shattered 
four of the 10 soils of а windmill, but the 
motor showed greater power than, before. 
This fact showed that the ancient principle 
according to which the nmount of power 
coined would be the higher the renter the 
surface, was false, and further experiments 
by Prof. La Cour go to bear out this con- 
clusion. 

The Electrical Review, London, says: 
That the wind acts опа perforated surface 
with a power much greater thin in the ease 
of an equal surface closed throughout, is 
borne out by the, following experiment: 
Two plank fences of the same thickness and 
height, one of which had intervals between 
the planks, while the other was compact, 
were submitted to the action of the wind, 
when the open fence was thrown down, 
though the compact fence obviously opposed 
the greater surface to the wind, <A further 
fact known in this connection is that per- 
forated sails will work more satisfactorily 
than those free from any holes, and this has 
been utilized in a recent Italian invention. 
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Conical wind motors are in many cases 
used in the place of a steam engine, Pumps, 
wood and iron-working shops, and agricul- 
tural and milling plants may be operated ly 
these wind motors, which do tot require any 
appreciable amount of supervision; they may 
also be used for zenerating electricity. For 
the latter purpose, the firm of Theodor 
Reuter & Schumann, of Kiel, Germany, who 
are the manufacturers of the motors, have 
designed а very simple apparatus for regu- 
lating the speed of the gearing driven from 
ihe wind motor with absolute seeuracey, as 
required by a dynamo. Another device en- 
ables a wind motor nnd a steam engine to 
work jointly on the, same transmission, 
when the wind motor serves to relleve the 
steam engines, thms securing a considerable 
saving of соп. Lo the event of the Intensity 
af the wind deereasing лао that the wind 
motor cannot keep up to the speed of the 


Conical Wind Motor with Wings 
Closed 


steam engine, another device will throw it 
out automatically during the time of low 
wind intensity: the steam engine never has 
to turn the wind motor голй, 
— чыш ~ 
ELECTRIC FANS IN WINTER. 


Electric fans may be nsed to advantage 
even in winter. Placed in show windows 
they will prevent frost forming on the glass 
except In the very coldest weather, and when 
set upon a steam radiator they will drive the 
warm air to any part of the room desired. 

——— —— < о 


Flat steel sernpers are the best tools for 
removing polish from flat surfaces. 
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SHOP NOTES 


REPAIRING A WAGON LOADED WITH 
8.000 LES. OF MACHINERY. 


А wiürzon Юлей with heavy machinery, 
wagon and load together weighing 8,000 |bs., 
broke down while on the way to the Crooke 
City mining camp in Montana. The tenmster 
was alone twenty miles from help. The.tire 
had come off one wheel and the wagon was 
useless until it was replaced. One of our 
renders, Lee В. Clarke of Bozeman, Mont., 
sends us a sketch showing how the teamster 
шапасей his difficult task. 

Under the rear axle next the disabled 
wheel һе built up a fulerum of such small 
timber as was readily available, with the 
end of one long log wedged in at the top 


{Р 
PROVISION 
BOX 


WHAT TO DO IN CASE OF INSENSIBILITY 
OR UNCONSCIOUSNESS. 


Concussion or stunning, caused by blows 
or falls upon the head or fall upon the feet, 
may cause mental confusion for n time, and 


WEIGHT OF 
WAGON 


8,000 185 


Repairing a Loaded Wagon. 


next the axle to serve as a lever. At the 
other end of this log was fastened s pravi- 
sion box, and into this were piled rocks until 
the weight was sufficiently grent to bear 
down the end of the pole on which it rested, 
and so lift the wagon resting on the other 
end, when the wheel was easily. repalred. 
——————— 2 
A HANDY SHOP LAMP. 


A very handy shop lamp may be made in 
the manner shown In tlie sketch. А is the 


i : 
4 PIPE 
A Handy Bhop Lamp. 


C 


tank, B and В are union swivels, and С is 
the hurner: Мал. pipe should be used. 

This lamp ean be swung to any position, 
making it especially adapted to shop use.— 
Contributed by Roy Adams, Peotone, Ill, 


max be accompanied by laceration of brain 
substances with hemorrhage and clot. 

Aleoholle intoxication closely resembles 
apoplexy, Every doubtful case should be 
trented the same аз cases of apoplexy until 
the attending physician has decided which 
is the condition. 

In all cases, before the arrival of a physi- 
clan, it is safe to secure quiet and rest by 
laying the person flat upon the back, with 
the head a little raised: heat may be ap- 
plied to the body if it should appear cold, 
If there should be great bent of the surface, 
especially during тегу hot weather, cold 
may be applied to the body and hend, or 
the body rubbed with ice, Use no whisky 
or wines. 

The eautious inhaling of smelling salts 
or hartshorn, followed by some warm drink, 
may be permitted, provided there is a long 
wait before the arrival of the physician. 
But all this must be done with care, with 
the head lifted up so that the patient may 
drink more rendily, for in this condition 
the liquids are liable to enter the lungs in- 
stead of the stomach, Ш poured in too 
ару. 
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ANOTHER PUMP-ROD FISHING DEVICE. 


A (description of another device for fish- 
ing broken pump rods is sent us by E. H. 
Harrison, of Dallag, Tex. Не writes: 

We have a well 1,230 ft. deep from which 
we have to pump our water, using a large 
lift pump. The rods are coupled together, 


Fig. Fig. 5. 


with couplings ns shown in Fig. 
2, With the end of the rod put in 
the fork, of the coupling and 
fastened there with brads, Fig. 
1, and. the couplings having 
male /and female ends аге 
screwed together. 


Sometimes the rod pulls ont 
of the fork leaving it in the 
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shape shown at Fig. 3, with the fork against 
the side of the casing, making it very un- 
handy to get at. The cheapest and quickest 
method of fishing them out is as follows: 


A fishing trap as in Fig. 4 is made, using 
3-in. pipe, with a 2-in, slit about 4 ft. long 
in one side, with a steel dog on the opposite 
side to catch under the shoulder of the 
coupling. The slit in the pipe allows, the 
fork to pass up the pipe far enough to al- 
low the dor to enteh under the shoulder of 
the coupling as in Fig, 5. Where the rod is 
broken the pipe without the slit is used. 


жж 
BORING TENONS ON WAGON SPOKES. 


Boring tenons on wagon spokes is a hard 
job where a common brace is used and one 


which requires. a great deal of muscular 
power Nearly every shop nowadays, how- 


ever, is provided with an upright self-feed 
drill, which reduces the difficulties to a 
minimum. 


To hore the tenons, make а small eounter- 
sunk hole in the floor perfectly plumb un- 
der the drill shaft. Fit the spoke auger so 
it will run true and straight, put the wheel 
in plice and proceed as though drilling a 
hole. The tenons will be perfectly straight 
and square with the wheel, every one alike, 
and the job done with no lard work.—Con- 
tributed by W. H. Raymond, New Shar- 
on, Та. 

О - ава —— 


А GOOD CEMENT FOR CRACKED IRON 
POTS. 


Knead 60 parts of clay and 10 parts of 
iron filings with linseed oil to make a thick 
paste. Add a little linseed oll Just before 
applying and let it dry slowly. Will harden 
in two or three weeks, 

$$ ——— 


OIL CEMENT FOR PORCELAIN. 


Into 10 parts boiling linseed oil previously 
boiled stir 20 parts white lead ond 12 white 
pipe clay. пей the mass thoroughly. Let 
articles cemented stand several weeks to 
harden. 


— 

The height of a column of water in feet 

multiplied by 434 gives its pressure in 
pounds per square inch. 


Fig, 4 
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HOW TO BURN CHARCOAL. 


E ри 


First get good sound wood, black jack, 


black oak, elm, cedar, pine or walnut, and 


eut in four-foot sticks. Build a three-cor- 
nered pen out of wood  elghteen inches 
across and about four feet high, says а 


writer in the Blacksmith and Whbheelwrirzht. 
Then begin to stack the wood on it and 
around the pen. Stack it close, and when 
you have а space Iarge enough on top of the 
Stacked wood, bulld the three-cornered pen 
higher. Then begin to stack short wood on its 


end until you can use long wood again, and 


it 
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to the coal and stop all the air-holes, The 
fire will then до out. Then draw out a little 
at a time and let the dirt still lay on the 
pit tll] it is nli drawn, Coal is harder to 
burn under green dirt, 1t should burn about 
eight or ten days in a pit with one hundred 
bushels in it. 
Ooo о 


А HANDY RATCHET DRILL. 


This handy ratchet drill is in six pieces 
nnd is shown in several combinations in 
Figs, 1, 2 and 3, in each of which the parta 
are correspondingly lettered as follows: 


Handy Hatchet Drill. 


во оп. Then cover the wood with straw or 
hay about two inches deep. Have the straw 
even and as smooth ав possible. Then be- 
gin to cover with dry dust and cover as 
thin with dirt as possible, Open a hole in 
ihe top of pit where the pen is and drop 
the pen full of ehunks that are atire in or- 
der to start the pit to burning. Then make 
about five or eight holes at the bottom of 
the pit to give Tt air. Dont Iet it burn too 
fast. When it 13 well afire cover the top 
with short chunks, and straw and dirt: 
wateh it .elosely,  Puneh a few small holes 
in the рїї at the top to allow the smoke to 
come out. When the smoke is blue, stop 
the hole that the blue smoke is coming out 
of, and don't give it quite as much air at 
bottom through the air-holes. 

As fost ns the wood is burnt into coal next 
to the straw rake the straw out of the dirt 
and let the dirt to the coal, and when the 
whole pit is charred get the dry dust next 


‘turning the ratchet over. 


A, feed screw; B, Knurled feed; С, ratehet; 
D, chuck: Е, set screw; №, screw driver bit: 
(s, drill bit; H, rim of pulley; I, hub of pul- 
ley; L, level in handle of ratchet; $8, bush- 
ing; J, tap. 

The merit of this tool is In its great adapt- 
ability. Each plece fits snugly into its place. 
When used as п wrench or screw driver the 
tool may be used right or left-handed by 
The handle may 
һе taken out and used as a level: the bush- 
ings are in six sizes from 44 in. to 1 in; 
screw driver bit, four sizes; tap, six sizes. 

such n 1001 made by à skilled workman 
from the proper materials would he а con- 
venience hnmlly to be overestimated,—Con- 
tributed by Lee R. Clarke, Bozeman, Mont. 

——À— —_ 

When an English journal telle about 
"petrol" it means gasoline; and “paraffin” is 
their way of saving kerosene, while spirits 
of wine means alcohol. 


h 
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HOOKS AND POWER TRANSMISSION. 


A Study of the Weak Points and Their 
Remedies 


The employment of hooks for wires, cables 
and certain types of coupled belt ends in 
power nnd transmission is much more com- 
mon than formerlv. Hooks ure very con- 
venient for the purpose of unelasping the 
drive рогату, and various designs of 
them are in use, The sketches herewith ex- 
plain some of the points relating to thelr 
nse, The hook shown in Fig. 1 is one of 
the usual trpe employed for joining апу two 
ends of cable, endless chain system or belt- 
ing arrangement in drives, The hook is 
fonnd designed in several ways. Possibly 
the weokest type is that as exhibited, for 
the reason that there is a lack of ample 
hulk of metal at the point B where exces- 
sive strain occurs when the hook is drawn 
hv the coupled parts. The hook cirele at A 
miy be properly described and а secure 
givle of oval obtained for locking, but tlie 
shoulder portion at B, where the part is re- 
duced in size, is fatal To overcome this 
defect it is customary, therelore, to use 
hooks in drives in which the back of the 
hook at the point B is deseribed in larger 
proportions by usinz п surplus of material, 
thus assuring great resisting power, ‘Then, 
again, in many of the patterns of hooks in 
use in belt drives of smaller proportions, the 
simple line of wire seems in vogue, resulting 
in the describing of a hook cirele like that 
shown in Fig, 2. This type of | hoak Is 
faulty. The lenst undae strain im the enable 
system is likely to pull the book open, nnd 
perhaps fracture ijt, as at С. The hook in 
its original form is shown In Fir.^5. Its 
weak point is at D. 

Hooks manufactured on the ordler shown 
in Fig. 4 may be found m praetieal service 
In rope and other descriptions of driving 
systems. This form of hook 15 made with 
п view of having strength in the back of 
the hook, but the shaft), is neglected. The 
result is that whenever any unusual strain 
exists, the chances ате that the hook shaft 
will break off ant this juneture ли the comi- 
bination be rendere non-effective, In or- 
der to avoid this. trouble, many power aml 
transmission engineers linve the hooks made 
on the evre-plain, as shown in Fig. & Then 
when the draft of the coupling on G oe- 
curs, there i8 opportunity for the hook shafts 
to grip themselves, as each eml ts locked 
In with the nuts as shown. This makes 
quite a positive union. It is one that can 
be opened readily in ease it if necessary 
to remove the link 6. И 18 customary to 
wind these nuts with wire binding so as to 
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make them pass through the wheel crooves 
if used in that form. Usually, however, the 
hooked ends are employed only on sprocket 
systems for elevating weights, where speed 
is slow and the opportunities for traveling 
of bulky parts ample. These styles of hooks 
niv also be seen in use for supporting parts 
of the cable drives The employment of 
willes, (Петя, ete. all enll for some Kind of 
л supporting system, and often the journals 
are hung by means of hooks preduiuced along 
the lines of the drawings. An ihe running 


system, however, it is desirable that the 
joints of all connections be as rounded and 
smooth as possible, Fig. 6 illustrates one 
style of connection for а drive in which coal 
is moved from point to point by а conveyor 
avstem. Where a joint occurs, the union is 
made by interlocking the split hook shaft 
into the formed or solid link or eve, and 
then the Пе portions of the former 
were locked by binding with wire, ns nt H. 
These bindings serve to retain the sides se- 
спе] пи make quite a firm connection, 
ко long as the wire lasts. It seems, how- 
ever, that the wire needs constant atten- 
tion, for as soon as it becomes worn aud 
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weak it is liable to fracture, thus perinit- 
ting the parts to open and releasing the 
union. 

In most drives the socket system is pre- 
ferred. The other forms are chiefly patched 
work, seen in miscellaneous shops, and used 
for slow drives under special conditions. 
The socket plan is next described. The 
Caps may be made in halves, one side being 
arranged to lock with the other, as by the 


Fig. 6 


use of rivets, Fig. 7 at JJ, J. or by brazing 
into the stubs and locking with other ile. 
vices. The sockets are often welded anil 
bored for the rivets, Sometimes they nre 
east in molds. Some nre iron and others 
brass or other metal Copper is used now 
and then. Thé cable ends are inserted into 
the hollows amd as the inner sides of the 
parts nre grooved around the cirele, when 
the sides are tightly closed, there is а ten- 
deney te bite the cable of wire or rope quite 
securely, so that when a good joint is made, 
the cable ends remain intact under heavy 
strain. This manner of uniting the ends 
is useful for cuide ropes or cables for wheel 


belt shifters when the shifter is up above 
one or two floors andl a long shifter rope 
is needed. The ends of the cable inserted 
into the locking sides are marked 11 In 
lig. 8 is shown the socket which is cast 
like EL, with tapered ends. The parts K, К 
represent the cable placed within the shoul- 
der coupling. The ends are introdmeed from 
either side and they meet in the enter. 
Then the soft metal is compressed in. à spe- 
‘lilly prepared apparatus and the roúghened 
interior surfacing so securely bites the wire 
or rope that a very strong union resulta, 
The form of link for locking with a cable 
hook or corresponding part, shown in Fig. 
J, is also in use. This style of locking eye 
is made by turning the ring on a stub and 
uniting the ends as shown. There is à 
clhanee loft at the jointed ends to insert a 
bearing clasp bv Which union is made with 
ппу desired conection. 

One also sees (he common Туре of screw- 
fitted clisplng sides, as in Fig. 10. This 
consists of two portions, each portion being 
shuped like, box caps, and the cups аге 
plaeed together and either united by means 
of screws, or by bolts with nuts, Some- 
times rivets are utilized and the rivets are 
headed up. The letter N designates one of 
the cups and M the inserted cable end. This 
is for uniting parts which do not pass in 
Egruoves.-—UContributed by "HH." 

— — — — ail» ——— —— —— 


A TOOL FOR PULLING STAPLES. 


Draw a piece of steel, an old rasp, or 
something of the same size, to the shape of 
п thin chisel. With a chisel cut п claw 
about Lbs in. long and shaped like the claw 


LS 


А 


Го for Pulling Staples, 


of a hammer The bend of the elaw is 
shown in the illustration. This is п good 
staple puller, says the Blacksmith «and 


Wheelwright, but does not save the staples. 
— = 12 о m 


USES А РОСКЕТ MIRROR, 


“Tn doing some kinds of work one is 
sometimes obliged to get down on his back 
to put in a serew or to see that everything 
Іх right,” writes one of our readers, “for 
this purpose 1 often use a small pocket mir- 
ror having a handle and joint for turning 
it to any position.” 
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EARTE AND TIMBER DAM ON SANDY 
FOUNDATION. 


An earth and timber dam involving no 
special engineering problems and which is 
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rightly put in, will stand for generations. 
In sections where timber is still plentiful, 
this principle can easily and profitably be 
applied to шапу different uses, such ав wing 
wills and re-enforcements for waterways 
and race banks. 


Construction of Dam on Gandy Foundation, 


specinily adapted for use on a sand founda- 
tion is shown in the cut. A writer in the 
American Miller says: 

A peculiar feature of this dam lies in its 
circular construction and earth filling, mak- 
ing an earth dam, held together by timbers 
lnid up, for all the world, like a laminated 
wheat bin. Each cell is 5 feet by à feet, 
and the earth 15 tamped in as the dam is 
raised a foot or two, n stream of «water pour- 
ing Into the cell during the operation. 

It will he noticed that the cells Are not 
perpendicular, but lean at an angle toward 
the upstream of the dam. This is intended 
to net as a brace to the structure and avoids 
getting the spikes too close together in the 
eross timbers. No attempt is made to have 
the planking on the upstream side water- 
tizht, but that om the downstream side is 
very carefully and strongly laid so that no 
water escapes amd that it cannot be torn off 
by ice, The capillary action of the earth 
filling is depended on to keep the cell tim- 
hers wet and away from the nir во they will 
not decay, 

While this particular dam, which is 700 
feet long ан 19 feet high, eost about $80,000, 
others on the same principle, but differently 
located, need not cost much more, if any, 
than an ordinary timber dam. But it repre- 
sents one of the best tvpes of modern dam 
construction for sandy bottoms, and, if 


COMPRESSED AIR FOR CLEANING BOILER 
TUBES. 


Compressed air works like a charm for 
cleaning boiler tubes, lenving them as clean 
us on the day they were put in. This is the 
verdiet of a correspondent of the Engineer, 
who had formerly used steam hose for this 
purpose, but upon the installation. in the 
plant of a large alr compressor for pump- 
ing water, tried the compressed air method. 

The sir pressure was about 200 lbs. per 
square inch, and the rest of the apparatus 
consisted of a Siin., hose with a straight 
piece of 4-10. pipe for the nozzle, 


— 
BLACK WATERPROOF DRESSING. 


c—— < х==; 


Mix together 7 Ib. best black paint, № Ib, 
powdered litharge, 1 pt. oak varnish, С pt. 
boiled linseed oil, 15 pt. thick boiled oil. 
Apply as ordinary paint. This dries sharp 
with а good gloss, says the Master Painter, 
and is durable and elastic. Especially good 
for milway and wagon covers, tarpaulin smd 
such purposes, 

— о 

The steam yacht “Arrow” has а record of 
42 miles an hour—the fastest time ever made 
on water. 


POPULAR MECHANICS, 241 


TOOL FOR CLOSING CAR DOORS. 


siie m © 


Shippers, in particular, will appreciate the 
simple tool shown in our illustration, Many 
car doors made, apparently, to close by 
hydraulie power, 
refuse to work 
properly at the 
critical moment 
and cause ппу 
nmount of annoy- 
ance and delay— 
then is the time 
when the tool is 
handy. Fiz. 1 
shows the two 
parts which any 
hineksmitli enn 
make. А is n 
piece of  1-in. 
drawn — shafting, 
fattened nt one 
end, making a 
rather prominent chisel-shaped look on end 
C, which should be hardened, as some doors 
are iron-bound. 

B is the leg or brace which must have a 
very sharp point on end D, with shoulders 
as shown to prevent burying too deeply in 
side of саг. Fig, 2 shows the tool put to- 
wether. 

А (Fig. 1) is 3 ft. long; Bis 2 in. Hole 
for bolt should be about 6 In. from end; or 
two or more holes can be bored. Figa 3 
shows how tool is used having a Tatehet 


sic, "AER 7 


effect by working the bar back and forth 
nnd pressing leg firmly up against car.— 
Contributed by &, Л. Hoag, Jonesville, Mich. 

The diameter of a piston squared and mul- 
tiplied by .7854 gives its area, 


PORTABLE ELECTRIC PLANER. 


An electric railway in California which 
had occasion to plane several hundred 
wooden trolley poles, and found it dificult 
and expensive to haul the poles to a mill, 
built а home-made portuble electric planer 
as shown in the illustration, 

It consisted of a planer head mounted on 
4 substiuntiol wooden truck and belt-driven 
hv а -horsepower 500-volt direct-current 
veneral Electric motor. “The rollers were 
made of two sections of 10-inch wrought- 
iron pine, castings being fitted in the 
ends for the axle bearings. A pair of 
plow handles were used to push and guide 
the planer, the starting box for the motor 
being mounted between the handles, as 
shown, The entire outfit cost but $60 out- 
side of the motor, which the company had 
in stock. The poles were 35 feet in length, 
with S-ineh tops, and jt took about one 
minute to plane down one of the four 
siles of a pole, The poles were planed as 
they were unloaded from the cars, at the 


ady Portable Eleaotris Planer 


rate of six poles an hour, There was not 
only considerable saving in time, but also a 
great saving in expense, as it cost but ten 
cents per pole as Against $1.15. the price 
estimated for doing it by hand. 
— m 

A good imitation mahogany stain consists 
of 1 part Venetian red and 2 parts yellow 
lead mixed with thin glue size and laid on 
with woolen cloth. 
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RUNNING А GENERATOR 
CYCLE. 


WITH А BI- 


(ne of our readers, W. J. Slattery, of Ems- 
worth, Pa., uses an old bievele for running 
а small 10-volt generator: he says: 

"lhe front forks of the wheel are securely 
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valve was in the suction chamber of a triple 
compound direct acting pump with 15x 24 
inch water plungers, The broken valve seat 


was in the lower left-hand corner and 
could not be pulled with a wrench, 
The eombination instrument, however, 


worked amazingly well, 


Running a l0-Volt Generator wilh á Bleyole 


braced to the wall and the back forks are 
then braced up so ns to пате the back wheel 
clear the floor about 3 in. The generator is 
set 5 or 6 ft. distant. To keep the belt tight 
а Sliding brace can be made und worked by 
4 сте, 

“І have one of these гіч] up and it is 
just the thing for charging small storage 
batteries, running small motor and for all 
experimental purposes where light power is 
required for п short time.” 

и -— 
METHOD OF REMOVING BROKEN PUMP- 
VALVE SEAT. 

A solid bar wrench fitted over the head 
of a valve wrench was the Instrument used 
bv a correspondent of the Engineer for tak- 
ing out 1 valve seat in which the guard 
stem had been twisted off. As only one hand 
could be got into the chamber at a time it 
was impossible to drill or chip it out. The 


Bold Bar aod Valve Wrenchae 


The machinist blocked up against the 
handle of the wrench with a 4x4 pine 
block, which extended through one of the 
hand-heoles far enough so that he could put 
the eap of а jJaekserew against the heavy 
hriek/ wal. He then slowly turned the 
Reret., In а few minutes he was rewarded 
with the loosening of the valve seat. Upon 
tuking it out he drilled out the old guard 
stem and fitted another, and put the seat 
hack in plate again, 

афф 


BRIDGEWALL FOR WOOD FUEL. 


The accompiuring sketch is used by a 
writer in the Wool Worker to show how 
brick is placed on a bridgewall to prevent 
wood from dislodging it when firing. 


Line of bottom of Hofer 


For Wood Fuel 


The front end of the brick, being below 
the back end of the row in front, prevents 
the ends being caught and loosened by pass- 
ing wood over them. 

———.. e —— 

About twice a venar evaporating tests, to 
determine the efficiency of the boller, should |. 
be made, This does not require an expert, 
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A EINE FOR THE PLANER. 

We have a considerable number of plates 
ibout Z feet by 3 feet by *4 inch to plane. 
A great many of them are warped go they 
will not lay flat on the four planer blocks 
we have and with these warped plates con- 
siderable time was lost in hunting sheet iron 
bushings, ete, to shim up with, 

To remedy this I liad four more blocks 
east, just like the ones we had with the ex. 
ception of a luge put on them at e, This lug 
wis tapped for а 4}a-inel set serew which 
allows for enough adjustment to weeomime- 
date all warpage. 

With this simple device the plate could 
һе set up in half the time ordinarily used in 
shimming up with bushings. "The bushings 
were a nuisance, also, for they frequently 
dropped out.—Noriman, Muscatine, Iowa. 


SCREW DRIVER FOR SET SCREWS. 


The accompanylng illustration shows a 
handy form of screw driver for use on set 


Fig. 2. 


screws, Fig. 1 shows the shape of the tool, 
while Fig. 2 shows ifs position when in use. 
—Contributed by Lee EH. Clarke, Bozeman, 
Mont. 
a> Gwe 07 Ae 
One enbie foot of steam is produced from 
one cubic ineh of water evaporated under 
ordinary atmospheric pressure. 


A Rink for the Planer. 


How to Wind a Magneto Armature. 


Ву the following method п magneto arma- 
ture may be wound in from 15 to 20 miit- 
utes, When by hand it would take two or 
three hours. 

Lsual the armature already has a hole 
tapped in it where it was fastened 
on the eoil-winding machine in the 
factory, where it wos first wound. 
At this bole hasten it om the chuck 
of a Miller's Falls breast drill with 
a piece of wood and then put in a 
vise as shown in sketch, 

Put the reel of wire on a spindle 
во it will revolve ns the wire is 
wound on the armature, Have a 
friend turn. tho «drill while you 
gnide the wire. Use No. 40 Н & 5 gauge 
wire—Contributed Ву W. J, Slattery, Ems- 
worth, Pa. 

00 ee 


FIREPROOFING CLOTH. 


Dyers at Manchester, England, are using 
titanie seid (the oxide of titanium) for fire- 
proofinz cloth, reports United States Consul 
Frank W. Mahin of Nottingham, England. 
Cloth treated with this neii was demon- 
etrated to be non-inflammahle, When touched 
with а lighted match the dre smoldered 


тае ufa DA 
“лл ТОЛЕ 


ARMATURE 


Winding а Magneto Armature, 


and went out. It is elaimed that droelinz, 
bolling or washing will not remove the 
acid. 
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AUTOMATIC SHUT-OFF FOR A PRIVATE 
COAL BIN. 


An automatic shut-off for a private coal 
bin will be found а great convenience and 
is one which may be easily constructed by 
апу man or boy. 

The bottom of the bin is constructed so as 
to convey the coal to the spout. When not 
in use the spout takes the position shown in 
Fig. 1. When coal is to be taken from the 
bin all one has to do is to press down the 
spout until the lever L (Fig. 2) drops and 
catches it by the pin P, which holds it down 
for the coal to run out, 

The pail which catches the coal is placed 
on п stand which acts as а lever D. (Fig. 
2). On the end of this lever is a weight, 
W, made in the form of a box so that when 


4x4x6 
2 Ton Bin. 
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Fig. t. 
FRONT/ VIEW 


a pail of larger capacity is to be filled the 
хеее can be increased, or vice versa. When 
the pail is full of coal it over-balances the 
weight аг causes the bar, F, to turn for- 
ward, thereby striking the lever and relege- 
ing the spout, which flies upward (impelled 
by the welght C, Fig, 2), and so shut off 
the coal, 

The action of this coal bin is not only 
simple, but in all cases certain, unless 
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clogged or otherwise out of order, This 
makes it very convenient for the person not 


Fig. 2. 
Sipe VIEW 


desiring to use a fire shovel in zero weather. 
—Vontributed by F. Blessin, Eldorado, Ia. 


m 
HOW TO MAKE A WOODEN AXLE. 


Select n piece of зоо of the proper size, 
find the center and draw a chalk line on 
all four sides the whole length, as at A, 
Fig. 1. The end view (Fiz. 1) shows a 
mice mark across it. IF the wheels hare 
nn inch dish. measure 7-16 in. down from 
the horizonial line and 1-16 in. in front of 
the perpendicular line, stick dividers in the 
dot and strike a circle as large os the outer 
end of the Journal is to be (end view, Fig. 


Ten 


Front View 


Fig. 1 


1). With the square draw а dine on all 
four sides of the circle and from these draw 
lines to the eollar (B, Fiz. 2.) 

Draw a line, C, across the center of the 
ceirele, and from point to center line at the 
collar. D is the square of the center line 
of the arm. To get the collar squares, mark 
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out to one side from the center, reverse the 
square nnd get the line s! around. 

To eut the top and bottom off, strike the 
end all out and eut off the front and back 


Fig. 8. 


sides. The arm is then the right size and 
set right. Make it 8 In. square and round it 
up. А correspondent of the Blacksmith and 
Wheelwright, who describes this method, 
says he usually puts steel skeins on the bot- 
tom. 

-- —. eee” 


ANOTHER SHOCEING MACHINE. 


The shocking machine shown In the sketeh 
is very easy to rig up and will produce the 
wine results as an expensive machine, 

lake an ordinary bell outfit. Connect up 
the bell, Attach an extra wire to A, which 
is a regulating screw, To B on the Е 
tery attach another wire the same as to 
A. To the free end of these wires attach 
a small piece of iron. Grasp an iron in eneh 


DEVICE FOR SECTION RULING. 


The little contrivance here shown, I have 
found very convenient in section ruling, 
writes Signa L. Hatlield, of Wagoner, I. T. 

Little explanation is needed. А is made 
of wool or other suitable material about 
lá in. thick {I have used ecigar-hox min- 
terial). The noteh eut out is slightly (say 


12 in.) longer than the triangle which is 
Placing 


to be used in it, the device as 


Газа for Bection Huling. 


shown in the sketeh the spaces between lines 
шау be made very regular. Draw a line 
along the triangle, and then holding the tri- 
angle stationary slide the device as far as 
it will zo to the right, then slide the trian- 
fle until it strikes the adjusting screw, 
when it will be in position for making the 
next line. The adjusting screw, C, makes 
it possible to vary the space between lines, 


Home-Made Shocking Machine. 
hand and have n friend turn on the bell, 


As the friend makes the connection you 
will receive a. delightful shock, То intensify 
the shock, plunge € into а pan of water, 
crisp F in one hand and place the tips of 
the fingers of the free hand in the pan of 
water and proceed as before.—Uontributed 
hy Geo, Frye, 903 Vine St, San Jose, Cal. 
Points in Diagram:  AÀ—Hezulatinz serew, 
H—Sef-screw on battery, | C—Handle, D— 
Push-button, E-—Battery. F—Same as С, 


The hend of this serew should be filed off 
on the sides until one dimension of the head 
is the same ng the thickness of the wood. 
M ilie e —— ——— — 
REMOVING VARNISH STAINS. 

To remove resin, varnish or sealing-wax 
stains from fabrics, warm and apply strong 
methylated spirits. In rubbing the mater- 
inl apply the friction the way of the stuff, 
or a rough spot will be left. 
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THAWING UNDERGROUND FROZEN 
WATER SERVICE PIPES. 


Thawing underground pipes is one of the 
plumbers hardest problems at this season 
when the pipe is sometimes frozen from 
the cellar wall to the main in the street 
nnd thus very dificult to get at. The ma- 
chine shown in our Illustration was devised 
by a correspondent of the Metal Worker just 
for this purpose, and will open any job on 
a straight line. 

It consists of an ordinary l15-gnl, expat- 
sion tank resting horizontally on legs made 
from the band iron taken from bundles of 
sheet iron, In one of the openings intended 
for the water gauge is а short nipple and 
а linch cross. On one side of this cross 


For Thawing Underground BHervios Pipes 


is an ordinary steam gauge to register 35 
lbs, and on the other side is an ordinary 
safety valve, set to blow off at 20 Ibs., for 
safety. On the top of the cross is sn nipple 
and a gate valve to let out the, air when 
filling the boiler with water, In the other 
water gauge opening there is n t-im. nip- 
ple and a № x !4-in. тєшї elbow, with 
a short nipple, and а swinging check valve, 
then another nipple and a !'4dn. gate valve. 
This is where the. stevin supply is taken 
from. In one end ef the boiler fa an 
elbow and a short nipple and а 1-10, gate 
valve with a tin funnel on the top to fill 
the boiler with water. The other openings 
are pluggeëd. 

To put this. apparatus in operation put 
two pailfuls of water—hot, И possible—into 
the boiler, and with two good gasoline fur- 
naces under the boller run the steam up to 
25-10. pressure, On a %4-in. service pipe use 
a coil of pure tin pipe for tubing, 75 ft. 
long, with а 44-in. brass coupling soldered 
on one end to fasten about 10 ft. of 15-in. 
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hose for steam. On the other ет attach 
п union for connection to the !4-in, valve 
on the boiler. Unroll 15 to 20 ft. from the 
oiher end of the tin pipe and push it in 
the service pipe until it strikes the ice. 
Then everything is ready for the steam to 
be turned on slowly, and soon the hot water 
and steam wil] be seen returning; but it Is 
necessary to keep pushing the tubing into 
the pipe as fast as the ice melts, for if it 
is not kept well up to the ice it will not 
thaw, even if only 6 in. from the ice. In 
fact, it works decidedly better if it be kept 
against the ice in the pipe all the time. The 
tin tubing should have a о Lyin. opening, 
leaving plenty of space around it for steam 
nud water to return. 

A good round away stop or gate valve 
should be placed on the end of the pipe De- 
fore starting, to avoid receivinz a bath be- 
fore it can be put. on after the pipe is 
opened, When othe water starts, have the 
helper pull the pipe out as quickly as pos- 
sible and close the stop valve, when the job 
is completed without much trouble, If the 
water in the boiler gets low, which ean he 
toll by the stenam suddenly dropping off, 
exhaust the steam in the boiler mto а bucket 
of water and then empty the water into the 
boiler, / This wil warm the water that is 
to enter the boller nnd aid in getting up 
тели: again quickly. With this outfit Its 
inventor has opened 86 ft. of 3-1. service 
pipe in the ground in three hours! time with- 
ont a helper, and the service seemed to be 
frozen solid. 

When using it outside of a building three 
furnaces and a sheet iron jacket to keep 
of the wind may be used. This machine 
is cheap to rig up and suceessful in opera- 
поп. 


eS — — À— — 
SPLIT NUTS IN DRIVING THREADED 
WORK. 


It is not good practice to use д nut with 
"n saw slit in one side for threaded work, 
especially if if will not come off easily. If 
п сөй chisel Is driven in the slot to ease it, 
this soon results in a halved nut which is 
even more difficult to handle. 

The split nut shown in the sketch fs orig- 
inal with a correspondent of the American 
Maehinist, who says he has used а set of 13 
such, 14 to 1 in. constantly for several rears 
and finds them both cheap and effective, 

They are made of cast steel, tapped to а 
fuil thread nnd turned coneentric with the 
threaded hole. The length —d-— the dinm- 
eter of the tap, and the ontside dinmeter 
of the not = 1% x d. After the slots are 
eut, the nuts are opened a trifle with a 
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chisel, to insure their being turned on freely 
hy the fingers after hardening. И takes but 
а jiffy to spin them on. They are hardened 
in oil and given a spring temper by burn- 
ing off the oil. 

А common lathe dog or a 3-jawed chuck 


—— a 
Split Wut for Threaded Work 


closes them on to a thread very firmly. А 
set takes up а space of 1 іп, by 814 in. placed 
tandem, with the slots over а narrow up- 
right strip of brass. 
— P — 
LIGHTING DEVICE FOR STONE CUTTERS 
AND OTHER CRAFTSMEN. 


Portable electric lights are now used by 


many stone cutters who require good light 
for zranite and marble lettering, says the 
Monumental Mews, As the work proceeds 
the light must be moved to many different 
positions and with the ordinary light it is 


Portable Electric Light for Close Work 


hard to keep the shadow from falling on the 
Stone, 

The light may be satisfactorily arranged, 
where electric lights are used, in the man- 
ner shown in the sketch A wire guard 
protects the lamp against breaking and a 
strap is convenient for fastening it to the 
hend. This arrangement couses the least 
bother nnd gives n light equal to the best 
daylight. 

— о 

А gool plumbers’ cement consists of 1 
part of black rosin melted, to which is 
added 2 parts of brickdust, finely powdered 
and thoroughly dried. 


HOW TO BRONZE CAST IRON. 

The Masehinenbauer deseribes the follow- 
iung process for imparting to common east 
iron all the rich glow of bronze, without 
covering it with a metal or an alloy. Hav- 
ing thoroughly cleansed the surface and 
rubbed it down smooth, apply evenly а coat 
of vegetable oil, say sweet or olive oll, and 
heat the iron objeet, being careful that the 
temperature does not rise high enough to 
burn the oil. At the moment of decomposl- 
tion of he oil the cast iron will absorb 
oxygen, und this forms upon the surface a 
brown oxide skin or film, which takes n fast 
hold and is so hnrd that it/ will admit of a 
bigh polish, thus bestowing upon the iron 
a striking resemblance to bronze. 


—me ——— 
SUSPENDING WIRES TO TREES. 


In constructing telephone lines It is fre- 
quently desirable to suspend a wire to a 
tree. The American Telephone Journal gives 
the proper method of doing this. 

The twisted wire is run through an insu- 
lator suspended from a limb as shown in 


Insulated Buspenmsion for Telephone Line 


the sketeh. If the wire were fastened di- 
rectly to the tree the tree would sway with 
the wind nnd the wire might brenk. The 
insulator alfords a flexible support which 
holds the wire in place without regard to 
the motion of the tree. 
i om eR 3 

Often, when iu need of a flat pulley, only 
п crown pulley will present itself. Now, 
we all know of several ways to crown a 
flat pulley, but when a friend of mine pro- 
ceded to flatten a crown pulley (wood) with 
а rasp, the obvious simplicity of the thing 
almost killed father, says a correspondent 
of Не American Machinist. 

— — о 

lo make paint stick to tinware scratch 
the surface of the tin with a piece of rough 
pumice or sandpaper, apply a coat of thin 
shellac varnish and then paint of the de- 
sired color. This will prevent the paint 
from shelling off. 
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HOW TO MAKE YOUR CLOCK START 
FIRES FOR YOU. 
BY WM. H. MATTHEWS. 

You must have an eight-day clock or one 
which has an alarm that is wound from 
the outside of the clock. 

Get an empty spool, А (Fig. 2); saw а 


MI d 


FIG. 5. 


TIBUS МЕГЕН 
SAND PAPER ATTACHED 
FIG. 3- ARD WEIGHT ALE 


eroove in it on one end, B; attach a string, 
Е. with a short plece of wire attached, to 
the loose end, E. The string should be 
about 16 in. long, 

Get a piece of white pine about № in. 
thick, 6 in. wide and 16 in. long, A (Fig. 1); 
saw а piece out of one end of It as shown. 
The piece sawed out should be 4 in. by 5 
in. Take the piece you sawed out and eut 
off about !4 in. on one side and put it back 
from where it wos taken; but before doing 
this, cut a small place in one end of this 
piece so that an empty spool can turn easily 
in it. (See D in Fie 1.) Run a long wire, 
C, through the piece, А, and also through 
В, and the spool, D. This will make a trap- 
door that will drop when the string F is 
wound on to spool, С, and the piece of wire, 
E, is withdrawn from under B when the 
alarm runs down. А close study of Fig. 1 
wil show. vou exactly how to make this 
part of the apparatus, 

Take a heavy piece of wood, А (Fig. 3), 
and cut a piece out of one end and mount 
а spool in this place so it will turn easily 
(B, Fig. 3). 


FIG/ 4. 
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For the fire starting apparatus, proeure 
a plece of tin; either a round or square piece 
will do. The top of a 10-pound lard bucket 
is just the thing. Fig. 4 shows how this 
ic made. Take an old chisel and cut three 
pieces B, B, B. They must not be eut clenr 
out of the tin but cut only on three sides, 
These pleces, В, В, В, must be bent upward 
to hold the match, E, They should be about 

115 in. high and about X in. 

wide, Make a hole in the 
two front pieces, В; B, large 
enough to let a match slip 
through ensily. The lust 
piece, B, should not have a 
hole in it. Take a piece of 
oll rusty water bucket hoop 
about 6 or 8 in. long and cut 
a small noteh in one end so 
thabit will pass the head of 
the match, E. Then eut sev- 
eral (three will do) pieces of 
tin and bend them up, С, С, ©, 
and over the spring and 50 
mount it that И will press 
tolerably hard against the 
hend of the match, Е. АП 
that now remains to be done 
is to take a piece of sand- 
paper about 1 in. wide and 4 
or 5 in. long; tie n strong cord 
long enough to reach from 
the machine (Fig. 4) out to 
Fig. 3, which should be placed 
on the floor in front of Üre- 
pace and up to trapdoor, 
which is laid on the mantel with the clock 
placed on top of it. A weight should be ñt- 
taċhed to the other end of this cord. (See 
Fiz, 3.) A small sack of sand is best for 
the weight. 

Now to put the fire-starter in operation. 
At night before retiring let the fire burn 
down low. Cover the coals after raking 
them to the back of the fireplace. Put on 


your wood. Take your firestarter (Fig. 4) 


and place а mateh, E, through holes F, 
F, with the head next to spring, D. Pince 
the sandpaper, A (Fig. 5b), between the 
mateh and the spring, D. with the paper 
projecting toward rear of fireplace. Fut 
Fiz. 4 between the fire4logs nnd run the 
string attached to the sandpaper over spool, ` 
В (Fig. 3) and on up to trapdoor, В (Fle. 
1). Insert wire, E (Fig. 1), under trapdoor, 
B, and lay the weight on trapdoor. Wind 
your alarm and push spool G (Fig. 1), on 
the thumbpiece that winds the alarm. Set 
your alarm for any hour, and when it rings 
the string will wind onto the spool and pull 
the wire from under trapdoor, The weight 
Will fall and jerk the sandpaper from 
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between the match and spring and strike It, 
starting а fire. Ве sure to have a notch in 
the spring so that it will pass the head 
of mateh, or it will put out the match when 
struck. Lay something that is easily 
burned close to the head of mateh to start 
the fire. Excelsior and paper are both good. 

This is а good thing for a lazy man and 
costs nothing to make. I used such an 
apparatus several winters, and it is nice to 
have n warm fire to get up by. И you do 
not wish to attach it to your clock, run 
the string to your bed and pull it and start 
the fire yourself. 

-—— -m oo 
HOW TO MAKE AN AUTOMATIC FURNACE 
TENDER. 


It is a simple matter to make п device 
which will open the furnace dampers at any 
desired hour day or night. It is particularly 
desirable for use in early morning in order 
that the house may be warm before getting- 
up time, The instructions are by a corre- 
&pondent of the Metal Worker. 

Most furnaces have two draft doors, a 
cheek draft at the back ond a draft door, 
or lid, in front. When the furnace is 
checked the door in front is closed and the 
rear draft is open, allowing nir from the 
cellar to go into the chimney without pass- 
ing through the furnace. When the fur- 
nace is burning the rear draft is closed and 
the front one open, forcing the nir to go 
throuzh the grate to reach the chimney. 
The simple device illustrated will permit 
the draft to be shut off ns desired, while a 
common alarm clock will close the check 
draft and open the front draft nt any hour 
desired, Pulleys must be screwed into the 
ceiling, as shown in Fig. 1. Fiue rope leads 
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ij, 


from the check draft to the end of the lever 
Е and from the front draft to the end D. 
A hard wood stick 12 in. long is shown 
by D, C, E working loosely on a screw, С, 
driven into the wall or other convenient sup- 
port. F is a weight, consisting of nn empty 
tomato can, into which coal can be put until 
it is just heavy enough to operate the drafts, 
To check the furnace the end E is drawn 
down, as shown in Fig. 1, raising the check 
draft and allowing the front draft/to close 
of its own Weight. The end E is held down 
bx a lever, G H I, hinged in the middle on 
the bottom side and fastened to the wall by 
п serew at 1, on which it Avorks loosely, 
The alarm elock, Fig. 2, is set to go off 
at any desired time and is placed on a shelf, 
зо that when tlie alarm goes off the winding 
lever for the alarm, which has been length- 
ened by binding a piece of hard wood, 
strikes the hinged lever from below at H, 
bending it up so. that it flies out of the way, 
relensing the end E of the solid lever. The 
weight F then falls, as in Fig. 3. opening 
the front draft and allowing the check draft 
to close of its own weight. 
PACKING FLANGE JOINTS WITH AS- 
BESTOS 


For packing flange joints, a correspondent 
of the Engineer claims that thin sheet as- 
bestos (wet) is far ahead of the best rub- 
ber, if a permanent joint is required, though 
n rubber gasket can be put on much more 
quickly and easily, 

Great care is necessary in handling the 
wet asbestos, but if the joint is well made 
with very thin sheet asbestos and the 
flanges are in good condition, It will stand 
several hundred pounds pressure. 


Automatio Furnace Tender. Fig. 1.—Furnace Drafts Checked and Regulator Bet, Fig. 2.—Back of Alarm Clock. 
Fig. 3.—Furnace Drafts Open. 
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SOLID RUBBER TWIN TIRES FOR MOTOR 
OMNIBUSES. 


Twin tires of solld robber for the rear 
wheels of heavy motor omnibuses have gone 
n long way in solving the problem of the 
best tire for these vehicles. Twin tires were 
introduced a companitively short time ago, 
but up-to-date have given general satisfac- 
tion, The tlre consists of two solid rubber 
tires, placed side by side on one felloe; this 
gives four surfaces from which the rubber 
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Twin Tires for Motor Omnibuses, 


can expand laterally, thus with the same 
amount of surface exposed to the load, It 
is more flexible than a single tire: it is nlso 
less liable to crack and іх more durable as 
the average deformation is less for a given 
load. 

Twin tires will not side-slip so readily as 
single tires and if one tire should pull out, 
in some types the tire is still temporarily 
serviceable, They are not suitable for 
front wheels, as they tend to make the steer- 
ing difficult, but on the other hand they are 
not so necessary on the front wheels, as the 
weight on that axle is much less than on 
the rear axle. Merely wide tires in place 
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of the two tires would not be practical, as 
they are liable to crack and are not resilient 
in that form. 

ee 


SHEET ZINC FOR ROOFING. 


Zinc roofing in regard to its possibilities 
amd economy is receiving considerable at- 
tention from contractors in this country, and 
Zine smelting plants are preparing ну put 
lines of sheet zine rooting materials on the 
market. At Том, Kansas, necompany has 
donated sheet zine for the roof of the new 
Y. M. С. А. bulding soon to be @rected there. 

—— — иж 
LARGEST AIR COMPRESSOR EVER BUILT. 


The largest air compressor in the world 
is in operation at the power plant of the 
Homestike mine im South Dakota. It is a 
cross сором! condensing two-stuge Cor- 
liss machine, having a high pressure steam 
cylinder 32 inches An diameter with a 5314- 
inch air evlinder and a low pressure steam 
cylinder-60 inches In dinmeter with à 32!4- 
inch nir cylinder; the stroke is 72 inches. 

At rated speed of 50 R. P. M. the free air 
capacity of the machine is 9,000 cubic feet 
per minute, this volume belng sufflelent un- 
der average conditions of mine work, to ope- 
rite 125 rock drills. The steam pressure is 
about 130 pounds. Exhaust stenm is re- 
ceived by a surface condenser in connection 
with a eoollng tower. Both high and low 
pressure air cylinders are fitted with piston 
inlet valve and between these cylinders п 
horizontal Intercooler 1s placed in the air 
cireuit. The total weight of this huge сот. 
pressor with its accessories 18 300 tons. The 
output of the machine is used exclusively for 
operating machine drills in the underground 
workings of the mine. 


This Air Compressor Operates 125 Bock Drills. 
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HOW TO MAKE WATER MOTORS. 


s E! 


To make the pattern of a water motor 
shown in Fig. 1. first get а disk constructed 
like A, about 20 in. in diameter. This disk 
cun be eut out of sheet metal, or it may be 
nade of pine wonl, using common boards. 
The sheet metal will have to be ent at the 
tinsmith's, You can make the wood disk 
vourself if vou mark out the shape on the 
boards in pencil and ent the material ae- 
cordingly. After the disk is ready, the link 
should be designed. This consists of the 
wooden wheel B. This wheel ean be pur- 
chased ready made nt a hardware or a- en- 
eral tool and machinery store. The wheel 
is grooved, about 5 in. in diameter, and of 
ample width to fit the shaft and carry the 
rope C. The wheel is fitted to the wood 
shaft with a key or screw, Next comes the 
application of the water wings or paddies. 
These are made of curved sheet metal of the 
design shown. They should be of sufficient 
width to receive the full blast of the Jet 
of water from the nozzle or discharge pipe 
D. lf the disk is of metal, the ейде of the 
disk must be turned, so as to provide n 
shoulder to secure the paddles to either һу 
soldering or by using little bolts passed 
through holes bored for the purpose, If 
there is a wooden disk used, the paddles 
are set-serewel to the rim direct.) Thus Ave 
have the paddles in place, so that the dis- 
charge of water plays into each ns it/eomes 
around the circuit as at Е. Considerable 
speed ean be developed with the common 
hose pipe. The power generated in this way 
is used for running sewing machines, fan 
wheels, dust wheels, ete. "the entire affair 
fits in a boxed framework of wood, во that 
the water will be kept in. The water is 
drawn off through the base of the frame- 
work to the drain pipe, These devices may 
be seen in use for mechanical service In 
connection with running automatice eontriv- 
ances in show windows. 

The skeleton-like arrangement in Fig, 2 is 
made with the hub of small size as shown, 
to which the lürze wings or paddles are ве. 
eured with set-serews. This hub is metal, 
[ейп be made by haek-sawing the same 
from a section o£ metal 3 to 4 in, in dinni- 
eter and boring for the hole Sometimes 
a common cart wheel lub can be used for 
lhe purpose, The wings have to be of 
wrought or other stiff metal, so that they 
will retain their form under the pressure of 


YOUNG AMERICA 


ihe water, These paddles are about 3 in. 
wide. Common 3-16 or !4in. metal will an- 
ewer the purpose, The wheel is set upon 
its shaft and the plan is made for the vol- 
ume of water to fall upon the paddles from 
an outlet ss at Г. The water force con- 
tacts with the puddle at Gras shown. The 
shaft which carries the wheel also carries 


Fig. 1 


the driving wheel, which is for a flat belt 
or round belt, as ihe case may be. It is 
qulte easy to get from М to 3 hp. from 
these various types of home-made wheels. 
The wheel in Fig. 3 is calculated for use 
in direct contact with the wager, A run- 
ning кели of water is selected and the 
Wheel is ndjusted on its shaft во a8 to drop 
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the lower portion of the wheel into the 
moving currents as shown. The water con- 
tacts with each box-paddlo, as at H, in turn, 
nnd keeps the wheel revolving according to 
the velocity of the water. First we make 
the hub or center of two pieces of hardwood 
bolted together and protected with fanges 
on either side. The two pleces can be sawed 
from boards and fitted together with the 
hole for the shaft bored through. The hub 
is applied to the shaft. The spokes for the 


middle boxes are adjusted into holes bored 
aroumd the eireuit of the hub, Same да 
spokes are fitted to the common wheel hub. 
Then the paddle boxes of tin or of wood 
are secured to the end of each spoke, These 
boxes are /abonut 4 in, square with sides 
about 2 in. deep. Sometimes it is necessary 
to run the wheel within a case of sheet 
metal as in Fig. 4. The cose has an open- 
Ing to let the water discharge in, as at Т, 
and an openluz to let the used water out, as 


at. The ease is usually set up on the brick 
masonry, ns indicated. The affair is usually 
in the basement. The wheel is made with 
four plain paddles and the power is gen- 
erated by the water striking the paddle, as 
at К. The hub is of wood, or os before, a 
discarded carriage or wagon wheel hub will 
ilo. The paddles nre wooden, about 4 in. 
wide and 30 in. long. They аге mortised 
into the hub. 


Fig. b is another view of this wheel The 
hub is marked М. The section of paddles 
shown is marked X. The shaft. extends 
through the hub, and is secured to the lub 
with pins or a Кету, / To one end of the 
shaft there is fixed the pulley for curry- 
ing the belt P. The journals for supporting 
the shaft are adjusted, between the whee! 
center and the shaft ends, Several who 
lave made this pattern of wheel have been 
Hole to get satisfaction from it. It is sim- 
ple and is capable of generating quite a 
dezree of power, which may be transmitted 
to some device through the nugenev of the 
helt P. 

In Fig, 6 is shown another design, which 
can be constructed with moaterinis usually 
easily collected. The hub is made first as 
in the nse of the other wheels, ond this 
may again be a common wheel hub, with 
the bell wheel fixed on the shaft adjoining 
№, Or in ease that а wheel hub is not at 
hand, the hub ean be made of n hardwood 
block, bored and rounded to suit the con- 
ditions. Then the spokes mre inserted into 
holes made in the bub for the purpose, 
These spokes are of hardwood and a good 
way to get them 18 to secure spokes of an 
Old carriage wheel In fet, а good way 
to do is to get a wheel from a blacksmith 
or wheelwright and use it as It is, removing 
the rim, cutting the spokes to right length, 
and if necessary sawing of every other 
spoke. Or perhaps it will be necessary fo 
enw of two of every three spokes. ‘This 
gives you a very strong base to work with. 
The wheels сли be bought for a very little 
money after they are east to the junk heap. 
Many times they are given away. Thus if 
we were making the pattern of wheel in 
Fic. 6, all the spokes of the wheel would 
he sawed off except the four shown. To 
these spokes, at the ends, the bowl-shaped 
tins are fixed, They are fastened so that the 
spoke erosses direct over the front of the 
opening. Serews or rivets are used fo 
make fast with. Tue water force is from 
the pipe T, and the discharge contacts with 
foree geninst the bowl S, causing the wheel 
to revolve, bringing the next bowl in posi- 
lian, and =o on. The rope belt is marked 
E. and is extended to the device to be driven. 
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A NOVEL BURGLAR ALARM. 


Will Ring An Electric Bell, Flash An Electric 
Light, Shoot a Pistol Five Times 
and Call the Police 


Ву W. li, Matthews, 

А burglar alarm Шей will do all of these 
things may be made at small cost and with 
very little labor, Secure a piece of lard 
wood, a part of a tobacco box is best, about 
8 or Ш in. square. Cut а round piece 
like Fig. 1 out of И and on one edge cut a 
noteh аз at €. Take a strip of hardwood 
about 1 in. thick, shape it like D, Fig. 1, and 


FRONT 


ард 


is to be securely fastened to п piece of wood 
projecting from the wall so the short arm 
will slip over the end of B, Fig. 1. Now 
fasten a string in the hole, А, Fig. 4, and 
гїп the string to the doors and windows. 
You ean run а dozen or more strings to the 
hole, А. The best way is to put а hook, or 
eve, in the door facing on one side of the 
door and a heok on the other side, Make 
i short hook ont of п piece of hay wire 
amd attach it to the end of the string. At 
night hook the end of string attache’ to 
trigger in eye on one side of door facing, 
draw it in front of door and put through 
the eye on other door facing. Leave the 
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плі it securely to the round piece, At A 
make а hole large enough to run a Zü-penny 
пай through. 

saw off 3 or 4 in. of the large end of an 
Old baseball bat, make á hole through this 
also and mil it to tlie back of Fig. 1. The 
20-реппу пай should pass through the hole 
at A, through the hole tn the bat and pro- 
ject far enough te drive into the wall. It 
should be fastened either to the wall in the 
room or the back hall. 

Fig. $ consists of a piece of ball bat, C, 
fastened- to n strong cord, B, which has а 
weight, A, fastened to the other end. This 
is to be wound up on the piece of bat, C. 

Shape а piece of wood like Fig 4, about 
6 in. long. Make two holes A and В in it. 
The short arm of this piece is to project 
over the end of B, Fig. 1, and aet as а trig- 
ger to keep the weight, A, Fig. 3, from drop- 
ping until wanted. The lower end of Fig. 4 


screen or other door unlocked and if any 
one attempts to go through the door he will 
put the wachinery to work and get a “warm 
reception.” The string should be about 2 
ft. above the floor. 

Remove the trigger guard from а double- 
acting cheap revolver, and fasten it so when 
the weight, ^, runs down, the piece, В, Fig. 
1, will strike the trigger and fire the pistol. 
BLANK cartrideos ONLY should be used, 
They will prove effectual as the burglar will 
hardly stop to investirate. 

Take a small block of wood, B, Fig. 2, 
and fasten two springs on it so that they 
will nearly touch. Fasten this block of 
wil so when the weight is wound up the 
springa will be in the notch, C, Fig. 1. 
When the welght falls the springs will be 
pressed together thus ringing the electric 
bell nnd furnishing an electric light. If vou 
hive no electric lights In the house, get a 
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small electric hand lantern, The bell anil 
light may both be connected on the same 
circuit. Fiz, 2 shows how this is done: 
А, А, are the springs; В, block of wood; 
C, C, С, C, wires; D, bell: E, lamp; F, bit- 
terles; Gr, G, G, G, serews to which the wires 
are attached, 

Now in addition, И rou want to call the 
police, get a small, cheap phonograph and a 
record with, "Police," "Fire," “Murder,” or 
anything else on it vou wish. Make Any- 
thing you please on it, Place it directly in 
front of your telephone transmitter and con- 
nect it with Fig, 1, and also connect the re- 
reiver of the phone with Fig. 1, so that 
when the weight falls It will start the phon- 
ograph and at the same time will drop the 
receiver of its hook, consequently enlling 
the police, Any one with a little ingenuity 
enn connect the phonograph, and the re- 
ceiver of the telephone so that when the 
weight falls they will do their part. 

It will eost very little to make this and 
it will prove a "sure protection. If vou wish 
vou ean leave off calling the police, ringing 
the bell and flashing the licht and only have 
it fire the pistol. 

— —™ 
А MECHANICAL VENTRILOQUIST AND 
HOW TO MAKE IT. 


An apparatus rigged up as shown in our 
illustration will afford any amount of 
amusement to the bor who cares to try it. 


PI. 


TELEPHONE 
TRANSMITTER 
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cemmingly out of uninhabited space.—Con- 

tributed by W. 4. Slattery, Emsworth, Pa. 

+ 

HOW TO MAKE A BOOT-BLACKING CAB- 
INET. 


The boy or man who shines his own shoes 
And п 


cabinet like the one shown in 
the sketch very handy. 
This cabinet folds to 

| the wall nd, projects 
only about 2 /in. into 
the room When 
dropped down а chain 
pulls the Toot rest out 
into position and а 
hinged, arm supports 
the box underneath to 
eateh all dust which 
mar drop from the 

A shoe form may be provided, also, 
feet, 


will 


shos, 
for polishing shoes when not on the 
— ccc 


RENEWING DRY BATTERIES. 


Dry. batteries, i£ not too far zone, ean be 
renewed hv simply boring a small hole 
through the composition on top of ench саг. 
bon али pouring some strong salt water or 
sal ammoniac solution into the holes. This 
kink As sent us by a render who says that 
the process will make the battery nearly as 
good as new if it is not too far zone before- 
hand. 


| 4 FT. HORH 


———— 
TELEPHOHE RECEIVER 


А Simpie Amusement Device. 


The materials required are a wateh case tel- 
ephone receiver, à transmitter, a large phon- 
ograph horn, about 200 ft. of No. 18 wire 
and three or four, batteries, 

Fasten the watch case receiver to the 
horn, being careful not to let it touch the 
diaphragme of the receiver. Run the line 
and attach. the transmitter nt its opposite 
end. When one talks into the transmitter 
n person 200 ft. distant from the receiver 
enn plainly hear what is said. И the re- 
ceiver and horn end is hidden in à clump of 
bushes near a road, people passing will be 
greatly puzzled at hearing а voice, 


A GOOD IMITATION OAK SURFACE STAIN. 


Mix equal parts of burnt umber and brown 
ocher with very thin glue size; lay on with 
soft woolen cloths and wipe dry after appli- 
cation, Ве careful to have the colors well 
pulverized and strain the liquid before using. 

——— ——— — (-P—À.9——— —————— 

In our "Mechanics for Young America” 
next month will appear among other things 
an article on “How to Make а Small Search 
Light,” and “How to Make a Rabbit Trap.” 
Both stories will give the young mechanic 
кот interesting aud practical to make. 
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SPEED OF FLOATING BOATS IN FLOWING 
RIVER 

There is а very general belief that a bont 
сии float down a smoothly flowing river at 
а speed exceeding that of the flowing water. 
In support of this belief, ли argument some- 
what like the following is often adduced:— 

The river necessarily flows from a higher 
to a lower level, and therefore its surface 
is inclined in the direction of flow, says 
Teehnies, London. If Wwe suppose the 


= 


FIG, L.—WEIGHT SUPPORTED 
ON BOARD, WHICH SLings | 
r ON AN INCLINED PLANE. li 
boat to merely slide down the inelined 
plane formed by the surface of the river 
(the water being stationary), then И would 
nequire п definite velocity dependent on 
the friction between the boat and the plane. 
If, now, the water is supposed to move in 
the same direction as the boat, the relative 
motion between the two would be less, and 
therefore, the friction would be less and 
the final velocity of the boat greater. Fig. 
1 represents a weight supported on a board 
Which itself slides down an inclined plane 
If there is no friction between the weight 
and the board or between the board and 
the plane, then the weight and the board 
will move together, the acceleration of one 
being exactly equal to that of the other: 
but if there is friction between, the board 
and the plane, then the weight might/more 
more quickiy than the board. This argu- 
ment appears very plausible, butitAloes not 
tuke into account the essential properties of 
the flow of water. 

A section along the length of the river is 
represented in Fig. 2. If the eross-sectional 


Pic. 2z,—To EXPLAIN THE EFFECT OF THE 
SURROUNDING AVATER ON A Вох FLOATING 
bows A River. 

wren of the viver is every where uniform, it 
follows that the velocity of flow of the river 
will be the same at all polnts in its course; 
for if the flow through а given eross-section 
in n given time is not equal to the flow 
through any other eross-section in the same 
time. there would either Те an accumulation 
or п progressive decrease of the water 


between the seetions, Thus, Г we take n 
rectangular perallelopiped. of water repre- 
aented in longitudinal sections by АВС, 
Fig, 2, the water contained within this 
parallelopiped invst move with a uniform 
velocity, and therefore must be acted upon 
hy no resultant foree, It is ensily-seen that 
the resultant foree due to the action of the 
surrounding water on the parallelopiped will 
just serve to neutralize the downward pull of 
eravity. If we now replace the water within 
the parallelopiped A B € D by a/ solid with 
is upper surface flash with the surface of 
the river, the nction of the surrounding 
water on this ЇЇ he exactly the same as 
on the water originally contained in the 
parallelopiped. Therefore the solid will 
move exactly as the water did. If the solid 
floats only partly [nimersed, as at E F C D, 
its mass must still he exactly equal to the 
mass of water displaced, and therefore the 
auction of the surrounding water will just 
neutralize. the downward pull of gravity, 
пи the bod will still move nt the same rate 
as dewater If by any chance it was set 
in motion with a greater velocity than the 
water, this velocity could not be maintained ; 
the yeloéity of the body would quickly fall 
fo that of the surrounding : water, 
TRACKLESS TROLLEY CAR SLED. 


A traction novelty is the trackless trolley 
car sled which is in operation in Germany, 
The summer car is mounted on wheels and 
runs on the highway taking power from 


A Traction Novelty. 


two overhead trolley wires; no rails are re- 
quired. The winter car has wheels for 
drivers and one end is carried on runners. 
The саг is heated with electric heaters and 
makes about 15 miles an hour. 
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COMMANDER PEARY'S NEW EXPLORING 
CRAFT. 


When Commander Peary starts out on his 
search for the North Pole next June or July 
he will go forth with the most perfect 
equipment for the purpose possible. Ex- 
perience has been the teacher and where 
(he expedition was wenk before, this time 
it will be strong. The ship now being con- 


Penry's Vonsol am it Will Appear When Completed, 


strueted for this final dash is à marvel of 
Strength fit to do battle with the mighty 
grinding, crushing ice floes it wil encoun- 
ter. It is a singular fact that to obtain the 
greatest strength and efficiency for this pur- 
pose wood, carefully selected white oak, und 
not steel was the material used, 

The exploring craft is built to withstand 
heavy pressures acting upon her and Is so 
shaped that the ice-pack pressing upon her 
below water will tend to lift her out of the 
water. By reference to the cross section 
the practicability of this construction is évi- 
dent. Worked abreast of the plank sheer 
from stern to stern and securely fastened 
to the frames, plank sheer and waterway 
во that it is able to support the entire weiglit 
of the ship is a heavy wilitte>oak guard 8 
inches by 20 inches, This is protected on 
the face and under-side by a heavy nungle- 
bar of steel. Thus, by means of this guard 
strake is secured great longitudinal stiff- 
ness of the ship and the ship may be lifted 
out of the water by the upward pressure of 
the ice pack itself or by jacks placed upon 
the ice, The bow, the stern and the water- 
line willebe armored to protect against the 
erinding of the Ace. 

In dimensions the vessel is: Length over 
all, 181 feet; beam, maximum, over guard- 
strike, 84 feet 2 inches: mean draft, 16 feet; 
full-Iond displacement, 1,500 tons, She will 
carry two deck houses, the forward one 
being portable and large enough to accom- 


modate the great explorer, the scientific 
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MECHANICS. 


staff and officers of the ship for winter 
quarters when the ship Ваз gone as far 
north as possible to force her, The ship will 
be heated by steam amd lighted by loth 
electricity amd of] lamps. Concerning her 
motive power the Marine Journal says: 

“The motive power will consist of n. sin- 
slo, inverted, compound engine, driving a 
single 10-foot serew, and steam will ble 
supplied by two water- tube boilers, A nder 
forced draft, the engine will be able to ide- 
velop 1,400 indiented horsepower, wid undet 
natural draft, 1,200 indicated Lorsepower. 
The bunker capacity ds 3100 tens of coal; 
and at starting, the vessel will carry a deck 
load, in bags, of 150 tons tore, With this 
supply, atf а d1ü-knot cruising speed, 
should be able to do between four and five 
thousand knots. The vessel's rig is rather 
unnsunl, but is sufficient in sprend of сап. 
vis fo make her 1qmanazenble under sail 
alone. The individual sails are designed to 
make it ensv for a small crew to handle 
them. “The foremast and the mizzenmast 
wil be single sticks. <A erow's nest will 
be carrie1 on the maintopmast.” 

Te vessel, carrying two rears’ supplies, 
will-he forced as far north along the frigid 
shores of Grant Land as possible, and then 


ahe 


Cross Section of Commander Peary's New Ship. 


the expedition will proceed with sledges, 
Matthew Henson, the colored man who so 
bravely stood by Peary through the perils of 
that other trip, will again accompany him. 
The Eskimos and sledge dogs. which will 
make up the rest of the party, will be most 
earefully chosen. 

Nothing tending to make the expedition 
successful will be neglected, aml the whole 
world is awaiting its developments. It is 
an astonishing fact that more is known 
about the poles of the planet Mars than is 
known shout the conditions at the poles of 
our own world. The farthest point reached 
by Peary so far was 84" 17° 27" north, mag- 
netic variations 99° west. 


| —not the nerves that govern your mowve- 
ments and your thoughts. 


|along this ver 
|the organ or 
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One $ Free-Just То Prove 


| ask no deposit-no promise. There is nothing to 
pay, either now or later. The dollar bottle is free. 


ерес liver—the ге stemaclh— 
thé deranged ag ат 


I want no reference—no security, 
the same opportunity as the rich. 


an order on your druggist. 
full dollar package. 

‚ My offer is as broad as humanity 
ness knows no distinction. in 


than the wasting sufferer who frets through the lage 
| hours in a dismal hovel. 


I want EVER Yong, 
remedy. 
There is no mystery—no miracle. 


treatment to you as easily as І can tell you why cold 
freezes water and why heat melts ice, 
a discovery. | For every detail of my treatment is based | till you have proven it for yourself, 1 offer 
on truths 50 fundamental that rone can deny them. | you сї adul dollar's worth of Dr. 
And every ingredient of my medicine is as old as the | 
I simply applied the truths and com. 


lls it grows on, 
bined the ingredients into a remedy 


certain, The paragraphs below will 
son why. 


Inside Nerves! 


Only one out ofevery 98 has perfect 
héeunibn, UH Lüe d sick Ones, заан are 
bed:riddéen, some are half siek, and 


The very sick, the 
slightly Ш, invahds of years, and men and women 
whose only trouble is an occasional “dull day"—to one 
and all I say “Merely write and ask.’ 


its газ apres. 
restless patient on a downy couch is no more welcome 


| 
EVER Vwhere ‘to test my | 


show you the rea 


! fü 


The poor have | 


| will send you 


{ apply. 
itself. 


NE E 


[и | 


dence, 


| can explain my 


Nor do I claim prised 


Lez | "TIN 


limitless PANS 


Many Ailments-One Cause 


I have called tiese үе inside TTE 
rF«impliciy'ssake, Their иона name 


is Rhe “sympatiat nerves, Physi- 


Sone Aare only dull amd listless, Put | crams call Lam by Лік name because 


most of the siek ness cones from а еа: 
mon cause, The nerves are weak, Not 
the neryes you ordinarily think айм 


But the nerves that, unguided and 
unknown, night and day, keep your 
heart if motion—control your digestive 
aApparatus—rezulate your liver—opoer- 
ate your kiduevs, ` 

These are the nerves that weorout 
and break down. 


Tt. docs nao cool to treat the ail iria ФГ. 
pan—the irregular heart—the lisor- 


They are mot to 
blame, Hut go back to the nerwes that 
control them. There you wall finèb the 
sent of the trouble. 

There is nothing new abont £his— 
nothing any physician would р", 
But it remained for Dr, Shoop to apply 


| this knowledge—to put it to practical 
| use. 


Dr. Shoops Restorative is the 
t of a quarter century of endeaver 
line, It 
emden the pain—but it 


resul 


| does go at once tothe nerve—the inside 


herve—the power nerye—and build it 
LIE strengthens it. and makes it 
чё 


a A шс Rs 


mms nol clone | 


each is in clase чуар walla the 
others. The re-ult is that when one 
branch i= чин te Бани imqpirired. 
the, others wosken, That is why one 
Каш al „Ке ис lends into anether. 
That is Wha tines” become: "eom plici 
ted." For this delicate- nerve is the 
тинге еп т: part of the himu sys- 
tem, | | р 

Does this not explain db yon some of 
отбери ея of авчи EL 
al шени] Ген da» yonar mid liv other 
kimis of treat memi niay havi failil? 

Vent yon et thas THIS is SEW in 
пї не? That thesis NOT 1he mer 
patchwork of a stimalant—the mere 
чена hing of a narcotic? Don't yon se 


| that it gies right’ to the. root of the 
й аш ami erncieates the садова? : 


Т I do nnb ask yam to take n single 
statement of mine ilo net ask yon to 
believe a word I зах until you have 
tried my merlicine in your owa home al 
пу «хри absolutely, Coull I olTer 
you A full dollar's worth free if there 
wera any misnepresintation! {и J 
let you zo to. your drnggist—i han, yon 
know--aml pick out any bottle he has 
on his. shelves of my medicine were it: 
not UNIFORMLY helpful! СЯ I 
AFFORID Qo do this if I wera not raa- 


sonably SURE that my medicine will | or two bottles. 


help you?, 


In eighty thousand communities—in more than 
million. homes— От. Shoops Restorative i& known. 
There are those 
neighbors, perhaps—whose suffering it) has relieved. 
There is not a physician. anywhere who «dares tell you 
He will give you free, the | Lam wrong in. the new medical principles which I 
Amd for six solid years my remedy has stock 
For stek. | the severest test a тесйс Was ever put to—I have 
And the} аі “Н it fails itis foée"—and jt has never failed 
Ем пеге there was a possible chance for it to succeed, 
| But this mountain of evidence is of no avail to those 


Мо one else has ever 
| move every /possrile excuse for doulrt. 
that is practically | most my unbounded confidence can suggest, 
amc [rank and iair 


а 


all around you—-your friends and 


[who shut their eyes and. doze away in. doubt, - For 
doubt is barder toa overcomc than 
cure those who lack the faith to try. 
Зо now [I have made this offer., I disregard the evi- 
1 lay aside the/fact that mine is the largest 
medical practice im the world, ай come to vou as a 
l ask убило believe not one word that I say 


disease. I cannot 


to mive 
Shoops Res. 
tied so hard to re- 
It is the ut- 
lt is open 
It is the supreme test of my 


Simply Write Me 


The frst free bottle may be enough tc 
@ leat i erett | cles aot promise that 
Мог о L fear а lass ol possible profit if 
pss, For such atest will sore| 
vince bhè cored mue beyond dou 


у CUL 
t. of | 


| 
{ 


disbelief, that every word | shy is tries, | 


The offer i. open bo everyone, every - 
where, Put you must write ME for the 
[rei dollar bottle order, AN d rugiristu 
alea mob erant the post f willthen«direct 
yon to one that tors. He will pass it 
down lo yen from his stock ax freely as 
thomeh your dollar lail before him, 
МУ гие for tha order нау, The offer 
tray tek reus in ope, f will siiig wor 
t daas ie ot el; ГЕЙТ н» Е lir Енд. ТЕ ix free, 
It will help үө [гк пн нганы yir 
casin OM IET ШРЕК ЫГА CET] 1 ilis tr ЕТЕУ. гү. 
you uf my. interest-—ul my sinceriyt 


Hook 1 on Dyspepsia, 

hook 3 an the Heart. 
lh tle joe Book 3 0n the Kidneys. 
PETE Racine Hook d for Women. 
Wis, Siate | Took 5 for Men, 


wv hi pele teak à fü 
you wit, Hook 6 on M heumatinm. 


For a free, 
driber. Éor nl 
Гаа! | dollar 


Mikl cara. are offen cured with "TIT 
For sale at forty thou- 
gamd drug abores, 


r. Shoop’s Restorative 
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Press Your Trousers While You Sleep 


Punta in the “Crease” Takes out the “Bag” by using the 
PERFECT PANTS 
| PRESSER 


Bimplest, handiest, and most econom- 
pee method. Качыр trousers im perfect order hr 


UR а 


PEL - si 


ed 


"m к: mE y Md n the press on retiring and by mort- 
| ing they will vie t well-preesd, fresh appearance with в 
ped "tailor's" grease, no matter how wet, buggy or out of 


И shane. The cost ін sated many times a year, and prorina i ‘continwousl y nent 
P nppearnnee eR recourse to tallor or hot iron. һїя і m: age day ef the pool 
B dromer. ач nppenrunce by sending $. for а M etie Fanta 
l'resser. Lan К во уй} money returned i tory. lr. 


| culnrs and full information on request, 


' PERFECT PANTS PRESSER CO., 686 dus CHICAGO 


Bome dealers have them. Ану dealer will order one for you, Agents wanted. 


| CO-o PERATION 
ia the mystic ker to fortune, fame and hap- 
pingas, e hold the key, but cunnot turn £ 


FISHING HY TELEPHONE. 


A Norwegian has invented a queer way of finding 
out where the fish are /А microphone, which is 


|t alone. Wo will sharo with you іп the greatest money- | 


making co-operative business on earth. We are EN 


| Ето a0 200 shares Of Ireasury stock. Far value £1. 


| Na more for anyone, 


144 West Madison Street, 


vat a share ean be bought for cash. 
There's ФО 5hares for You 


Weil n't want your money, don't 
send us a cent, just а postal card. Cur plan ін unlike that of 


| the trasta who give millions of shares to drones, called “pro- 
| We аге giving ours to ee orgo men | 
е dirideénda and costa | 
—fortune’s knock isat | 


InoLera. ЖШ 
and women. This stock will 
you—just n littie erfort— that pay far 
your door, believe it or not, as youn T 


THE PEOPLE'S COMPANY 


Are You Lover of 


Good Tea and Coffee 


THE 


Chicago 


mn instrument that Will) catch nnd transmit the least 
bit of sound, ds lowered into the water from а fish- 
lug smack, and a wire from И leads to a telephone 
Aboard the boat. Wow, as the herring, codfish and 
mackerel schools nüniber thousands and tens of 
thousands of fish, their passage through the water 
naturally causes а rushing sound, which ean he 
heard by the fishermen at the telephone, and thus 
they are enabled to lower their nets at the right 
time and in the right place, 
— aM ———— 
BALTIC FLEET VŠ, JAPANESE SQUADRON. 
The Baltic fleet EEFE altogether fifteen ships, 
and to oppose these the Japanese have thirty-three 
ships, exclusive of torpedo boats. The Russian runa 
number 703, the Japanese (41. The Russians have 
254 sets of mining apparatus, the Japanese 125, The 
Russians have 14 sets of submarine mining ap- 
paratus, the Japanese 52, and, finally, officers and 
men of the Baltie fleet Aggregate 8,521, ns compared 


We are making & бвєлтАмєктсд! Write for with 14.435 officers and men on the Ja zo WAF- 
Фү "E GREATAMERICAN | Li nese war 
| to those who enjoy а г | Special chips which they will have to meet. 
only delicious, but ү Фак ч» д ц OF COURSE ALWAYS TWO IRIS 
more appetizing and l to persone getting ОҢ MALS 0 IRISHMEN. 
nutritious than апу A | == 


up clubs or sen ding 
orders of 25.0 an 
upwards. 


other tea nnd сайеёө 
on the market, 


CoMPANY | 


It ів worth h gonr whila, | йй we ний i usa unheard.-of efforts | 


norenee the number of customers during 
the next two mootha, 


This offer applies only to readers of Popular Mechanics 


Tro Irishmen, who had not seen cach other for 
n long time, met at а falr. 

O'Brien: “Shure it's married I nm, ап’ I've got 
п fine healthy boy, which the neighbours sar is the 
very picter of me." 


Write ua at once-—to-day—to Malone: “Och, well what's the harrum во long 
МИ. CARL, ns the child's healthy ?'—"TTit-Bits. 
| — A, ааа 


Great American Tea Co., 
Р.О. Вох 289, New York | 


31 & 33 Vesey St., 


oU cents, 


Send for "Shop Notes," 1905 edition: 200 pages; 


WE RESTORE SIGHT!) 


CLASSES RENDER 


Cs DEFECTIVE VISION 
| | CHRONIC. 


\ Write for our 
X ILLUSTRATED 


Mailed Free. 


THE IDEAL COMPANY, 
230 BROADWAY, 
HEW YORK. 
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FIXING THE FURNACE. 


When pa starts to fix the furnace nl] us chllüren 


have to Le 
Just ns quiet. as if mother had а headache—or s 
Led + 


First pa takes hls emt and vest off, then you heur 


him cough and say, 


"Fay to have it fixed? I shonld sar not! Now, 
you children, run атау: 
Jobs like this Т never shirki 
(That's the way he starts to work.) 


Mother smiles п sort of worried smile and shakes 
her head and sighs: 

Then she takes us In 
aloud she tries: 

But the racket po Is making drowns her тоге and 


the parlor, where tà renal 


вп she gosg 
on ip-stairs tò make the beds or mend some of one 
winter clothes. 


From the cellar comes n noise 
Like a dozen real bad boya! 


After while his work [fa finished and pa comes np. 
stiirs agmine 
Cut and brulsed ond black ns any of those furiny 
minstrel men, 
Great big lump проп his 
mashed, both етра black. 
Breathing like he'd run nm foot 
of dust nid sinek: 
Limpa and holds hls sides and grogne 
Like he'd broken all his bones, 


forehenil, ilhmmbha nll 


race, hair filled full 


Mother meeta him 
snlves nnd sonp; 

Bars, “I'm awful BOTTY, 
bad, I hope?’ 

Pa just siia nnd chews hia mustache, then he drags 
himself to bed: 


with witeh hazel, bandages and 


Frederick: nothing's very 


Has to have the doctor come and рабо hls hands 
ind hack mud head: 
Ная to pay for that—but still 
Furnace mnn won't send a bill! 
= ——— 
WHEN THE ENGINEER CRIED. 
"Yes, Indeed, we hare some queer ШЕ. Inel- 
dents happen to us," sald the fat engineer. "мест 
thing happened to me about а rear Ago © You'd 


think it queer for а rough man Ike me tà ery for 
ten minutes, and nobody hurt, either, тои" you? 
of it I did, and I ean almost ery everp time I think 
of It. 

"I Was running along one afternoon prettr lively, 
when I approached a little village Where the track 
cuts through the streets, I elacked up a little, hut 

(Continued on paige 200, 


“IF SLEEPING, WAHE, 


feast E before I tcx „м | 
our of FATE PRE pun iw It lathe 


OPPORTUNITY 


tho ruler of homan destinies, {л 
f many booka there's cg NE am 
Tig Hopretentions, and ite name? 


“A Guide to Ful Pockets” 


That's what ye mortale ne and if thr qa 
COM De, with th i 
fortune, fame. anl 4 here: a the шуо key io 


Tis FRE C for fortan emile сап n ne'er be. -e 


Tia new thy turn tbi call the al] ре tom А 
if heeded not тра оек la іп Meno үздү. that w T wi n. 
mun n no More, we will tel] 


THE NUTRIOLA CO., 142 W. Madison St., Chicago, I. 


MILL 
Amusement Machines 


MAHE MONEY 


— и. га тъл rl 


Г eT ENT IL LIT 


ЧИЛ 


While engaged in your regular occupation. 
NO WORE NO WORRY 
wast collect the money. Profits are quie and sure. 
Our booklet D2 tells all about it. 


Mills Novelty Company 
llto 23 5. Jefferson ё. CHIC AGO 


FOR LARGE PROFITS 
Is Good Mining Stock Bought Right 
Development work in Fire Bears Mine now shows тегу 
large ore bodies and we predict a second Homestaks, 
The company owne outright ten rich properties, n= 
eluding mill, їп Plumas County, California. Money is 


wanted to inarease capacity of plant and for further 
development work, 

Рога short the only we cnn offer FIVE BEARS MINING 
(А), stock nt 15 cents per share, par value 81.00, Full 
paid, non-amsessable. Doe not wait. Now is the time 
before the ptook advances to 280, or higher, tomorrow 
may be too late, 

$15 WILL BUY 100 SHARES 
E30 bays 200 shares—8150 boys 1000 shares, Така 
оог advice and buy all you can. 

Monthly Payments if Desired. 

We have personally examined the entire p 
and honestly belleve it will prove a great dividend- | 
paying mine, in which cose a small investment to-day 
may make rou rich, at least big profita, Write for 
Five Bears Prospectus, Мар and latest reports from 
the mins, Booklet, "How to Judge Btooka," free. 
Addream, 


UNION SECURITY CO. 
461 Сай Bldg. -= Chicago, 111. 


AUTOMOBILE ano MARINE MOTORS 


_ For more magazines like this click here => 


NOTHING BUT THE 
BEST | 


GASOLINE ENGINES 


All amall wearing parta are of hardened tool 
steel, On every piece the work ix better 
than seema necessary, but it prs. and we 
nre sure that our customers will appreciate 
ik in years to comes. | 
Catalogue of our 24 H. P. dust proof type for 
the naking: 


Mom AUGHTON - BASSETT Co, 
CHARLOTTE, MICH. 


SIMPLE, 
POWERFUL | 


Best. material 


Porfect workman- 
нтр, 
‚ Bend for Catalog. 


71 W. Monroe 5, 
Chicago 


MOTOR. CYCLES 
and ENGINES 
ALSO CASTING AND FRAME 
PARTS. 


№, Hora Moron Wows 
Ше 1051 N. Halsted SE Chicago 


Ra rtu Boc РЕ | | 
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This Month Special 


FOURNIER GOGGLES — — 
BLACK GAUNTLET GLOVES 
ALL STYLES OF CAPS 


Bend $1.00. ench—If not satisfied 
get your money back 


GOOD GOODS—RIGHT PRICES 
THE MOTOR CAR SUPPLY CO., 


1420 Michigan Ave., Chicago 
EVERYTHING FOR YOU AND YOUR AUTO 


п = шш ш e ш п 
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GASOLENE ENGINES 


running and then go on about your business, Capital Engines take care of themselves. 


Write for Catalogue P. Today 


CAPITAL, GAS ENGINE COMPANY, 


INDIANAPOLIS, IND. 


www.VintageMagazinesOn-DVD.com 


ars now used in plaoe of all other power. 
It would be a capital idea if you would 1n- 
stall a Capital Engine in your shop, factory 
or on your farm. You need only to start it 


from 
was stil making goml speed, when suddenly about 
twenty rods ahead of me n little girl not more than 
three years old toddled onto the track. / You can't 
even imagine my feelings. There was no way to 
save her. It was impossible to stop, or even slack 
much, at that distance, as the train was heavy and 
the grade descending. In ten seconds И would 
have been all over, and after reversing and applying 
the brake I shut my eyes I didn’t want to see 
any more, 

"Aa we slowed down my fireman stuck his head 
out of the cab window to see what I'd stopped for, 
when he laughed amd shoüted at me: ‘Jim, look 
here!" I looked, nnd there was a big black New- 
foundland dog holding the little girl in his mouth, 
leisurely walking toward the house where she eyi- 
dently belonged. Shé was kicking and crying, so 
that I knew she wasn't burt, and the dog had saved 


Continued 


her. My füreman thought it funny and kept laugh- 
ing, but I cried like а woman, I just couldn't 
help ite@el had à little girl of my own at home,” 


EXPERIENCES OF A GASOLINE ENGINE 
EXPERT. 


On arriving at my destinatlon, after being called 
to dector a gasoline engine which bad been most 
thoroughly cussed as belng the poorest gasoline et- 
gine on the market, because of ite extreme pecul- 
inrity, in that it would run oeceaslonally and stop 
most of the Ише, I found on engine of known merit 
nnd therefore had no hesitancy in tackling the job. 
The facts ns given by the owner of the engine 
were true in all excepting that the engine was А-1 
after the difficulty bad been located, says the Grain 
Dealers Journal. 

As the pump would supply gasoline but part of 
the time it appeared as If it needed repacking of 
that the cheek valves needed attention, А wooden 
plug 144 In. long and slightly tapering nearly as 
large iu dinmeter as the pipe was located In the 
м.п. vertical gasoline supply pipe; this would float 
in the pipe when oil was being pumped into the 
cylinder, but before the pipe was thoroughly stopped 
the engine would have been supplled so that it 
would run for a short period. Since this plug was 
removed the engine has always given the very best 
of results. . 

On another occasion I found an engine running 
hy alternating frequency, sometimes would run for 
quite a spell and then lay off until ready to start. 
I located the difficulty in the insulated copper wire. 
The copper wire inside of Insulation had become 
parted, but the ends had scarcely spread apart, and 
the dangling wire would give to such an extent 
the circuit was open and sometimes it would be 
closed. The insulation covering this place was per- 
fect, 

We suggest that while the foregoing instances are 
peculiar and required the service of an expert. It 
has been our experience that little, М anything, has 
been wrong with engines that have been most harsh. 
ly eritlelzed. Good, hard common sense applied 
would hare saved both time and expense to the 
owner of the machine, 


The “OTTO” Still in the Lead 
Tt fa not surprising that the ` "ОТТО" was awarded the Gold Medal at Bt. Louis, In faot it has never failed to take 028% 
prises wherever exhibited. Below ів а list of tha " OTTO" tziumphe in America: 
Philadelphia Centennial, 1878 | 
Now York, 1880 
Cincinnati, 1880 


Chicago World's Fair, 1895 
Atlanta, 1885 

New Tork, 1896 
Nashville, 1808 


New York, 1881 E 
Louisville, 1883 New York, 1897 2 
Ban Francisco, 1884 Omaha, 1888 

Нет York, 1880 Omaha, 1809 а 


New Orleans, 1885 Fhiladelphia, 1809 
Buffalo (Pan-American), 1801 | шщ eren ipn кр 
Но engine could be uniformly successful without deserving it. 

THE OTTO GAS ENGINE WORHS, Philadelphia, Pa. 
CHICAGO; 360 Dearborn Strect MINNEAPOLIS: 318 3d Street ОМАНА: 108 Farnam Street 
k ; задания k in A a ahaaa in a E. VE EUUEUUER 


А 
MILLSTONE 
ABOUT 
THE 
NECK 


Lack of special training is the “ millstone 
| About the neck " of most men and women in 
poor paying positions, It holds them back 
*while others go ahead. It handicaps them 
everywhere. The International Correspond- 
ence Schools’ aystem of training by mail will 
enable you to throw off the burden, Ву this 
means you can rise to one of the higher posi- 
tions in your present trade or profesalon. 
You can qualify for a more congenial occau- 
pation and better salary. We have helped 
thousands of others. We can help you. 
Decide today to better your condition. 

We teach Fngmerin in in all its branches: 
Architecture; hanical Drafting: Ad Wri- 
ting: Show-Card V menti Window Dressin 
Illustratin lia ipi: Designing i ; Book. 
keeping: ВЕ 

Write today, stating i Course Inter- 
ests vou. 


International Correspondence Schools 
Box 872, Scranton, Ра. 


e MANGERS 
T acci ie E al 


| 
| 


You knew how the old-fashioned Door-Hanger sticks | 
Ours Will Not Hind | 
Ours Cannot b: Derailed 
1 
| 
| 
| 
: 
| 


Let Us Tell You About it 


WRITE F' R CATALOG AND PRICES 


ALLITH MANUFACTURING CO. 
120 South Green Street, Chicago 


MOTOR CASTINGS 


3 1.2 H. P. water-cooled single cylinder: : $ 25.00 — 2 H. P. air-cooled single cylinder : : : : $1100 
7 H. P. " — '" gdoublecylinderopposed 40.00 3H.P." = = повета 15.00 | 
. 25 Н. P. " — " four cylinder upright : 100.00 — 5 H. Р. “ " double cylinder upright : 35.00 | 
| 11-2 Н. Р, air-cooled single cylinder її : 9.00 7H.P,^" © à " “oo; a 40.00 
7 H. P. air-cooled double cylinder opposed : ; : $40.00 


Prompt delivery. Send 5c. for our 9O-page catalogue 


| THE AUTOMOBILE SUPPLY СО. 
| 1339 Michigan Blvd. | Chicago, Ill., U. $. А. 


For more magazines like this click here 


ENGINES 


THECARLANDERSONCO. 
2327 NCuNTONST. CHicAGO 


| А Good Powerful Engine for Maring 
Service ia the 


== 


ASH FOR CATALOG Е. 


> StoWH.£. Handsome catalog on request FREE 


Sarvent Marine Engine Wks. 22-24 W. Randolph St, Chicago | 


"Ihe MIETZ & WEISS 
OIL ENGINE, Stalionary and Marine 


 1to 75 H. F. 


128-138 Mott 5t. 


ЗО Days’ Trial 


on this Engine 
Ё irod. W 
freight to any point within I 1, ‘000 tm ев ГЕ 


cago, Spark Plugs gunranteed 
for p. days, 21.50 each. 


Second-Hand Engines all Sizes 
= > McDONALD & ERICKSON, 
| 36 West Randolph St., Chicago. 


Reversible Gasoline 
Marine Motors 
LEAD THEM ALL 


=> 
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14, 8, 5, 6, 10 and 15 Н, Р. BEND FOR CATALOGUE 


Ж PEHIN, ILL., 


М GASOLINE ENGINES 
^ Vertical and Horizontal, 144 to 
Т Н] 15. р. Statlonaries, Portables, 
rA В Pumping Outfitsand sawing Rigs. 
—* GET OUR PROPOSITION 
~~ and 19M entalogue. 


| ble S @ Eron M fe: (o. 
Western Matteable ‹ Mi waubkee, ig, 


www.VintageMagazinesOn-DVD.com 


THIS DIARY WAS GOOD READING. 

There is a certaln nine-year-old kid in this city 
who is keeping a diary. The book was given him 
last Clristmas by a relative, and his father had for: 
gotten all about И until he accidentally found the 
volume the other day.  Curlous to see what his 
«та! son had written In it, he opened the book an! 
found that the diary had been faithfully kept. Here 
are a few of the entries: 

"T am nine rears old today. Looked in the glass, 
but wiskars nin't sproutin' yet." 

"EHasued а boy. Got Heckt” 

“Pop borrid ten cents for car falr, that makes 
$1.15 he owes ше. Wonder if Ile ever get it? 

“Jimmy ——————- stole my ball I liekt him 
for it" 

‘Act Pop for some of my money and he glive 
me a nicki. I want that doler," 

‘We feloes got up as baseball cmb today. Ime 
picher. If I had that doler 15 I could get a uni- 
form." 

“Pon got paid today amd gly me my money." 

"Mamma borrid a doler. Dum these people any- 
war. А feloe cant save nothin." 

“Ast Pop about banks. I want to pat my money 
ware carfair nint sü skarge." 

“Got liekt again." 

There was more of. this, but "Pop" had read 
enough. Ая n result there was a conference, and 
now the arrangement is to pay five per cent а 
week interest, and, settle every pay day. The kid 
got his "unlform,"—Philadelphin Telegraph, 

а 
POSSIBILITIES OF INVENTION, 


Ther'ye made a wireless telegraph, 
А horseless carriage, too, 

And there's no way of telling what 
The mind of man can do. 

We'll soon be eating henless egga, 
And drinking cowless milk, 

And wearing clothes of sheepless wool, 
Or шауһар wormless silk. 


How would you like а treeless peach? 
Or a piece of hozless pork? 
I'd be content if they'd invent 
A Ша of workless work, 
Or mavyhap, noiseless noise, 
And I'm afrald if they keep on, 
Ther'll yet make dadless bors, 
RATTLED THE WAITER. 
There la a certaln traveling man who devotes al! 
his lelaure time to the preparation of elaborate and 


жетт jokes. Nobody on earth 18 too august for 
| him to tackle, He was in Plittsburg last summer, 
- | and one morning he went into а restaurant with 
|| his most dignifed alr, and proceeded to order break- 


fast. 
"T want two eggs," sald he to the walter. “Т 
wont one fried on one side, and the other fried on 


| the other."' 


The walter neddedl and withdrew, A little later 
he returned. 

“Beg pardon, sir," he sald, "but I am afraid I 
didn't quite catch your order. Would you mind 
repeating it?" | 

"Mot at all,’ sald the traveler, solemnly. “I want 
two eggs, one of them fried on one side and the 
other on the other.” m 

“Thank you, sir," sald the waiter, “I thought 
that was what rou sald, but I wasn't quite sure, 
sir." | 

Five minutes later an apologetic walter returned 
to the jokers elbow. | а 

“I beg your pardon, sir," said he again, ‘Wit the 
cook and I have had some words. Would you mind 
having those eggs serambled*'" 


mu. в 


"ноо, THE BOWSER | 


Handles 
All 
Grades 
and 
Kinds 
E T Lubricating 


SINGLE SQUARE CABINET 


NO WASTE, NO OIL - SOAKED FLOORS 


The “OILER" is exactly ШЕ 
AT ONE ТЕО i there ix mo 
очарга, 


Fifty Different Styles. Send for Catalog XII 


S. Е. BOWSER & CO., Ft. Wayne, Ind. 


The New 
Popular Mechanics 
PREMIUM LIST 


Fully Illustrated 
Is Now Ready 


BOOKS FOR MECHANICS, 


ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES, ETC. 


Something for everybody given for 


one or more new subscribers, 


ADDRESS 


Кеша зе Mechanics 


| JOURNAL BUILDING, ¥ CHICAGO | 


The American Well Wks. 


| the style of machine best suited to 


QUALITY A-1 4 
E 


р QUALITY A-I 


n 
Se / TA 


Way To 


If you're honesty 
there ля nothiug 
easier than to estabh- 
lish your credit with wa, 
We willsend,om approval 
Pexpreas prepaid either пир 
Shown, Upon termis indicated. 


PRICE$65. 
You may safely send first 


Payment in advance, but ЇЇ you 


prefer we'll send ring C. О. D, ' 
first payment, balancein 9 monthly 
payments, Your promise to рат is WE 
our security. We Sell Watches Same Way. ' 
f Ring Catalog No. В171 FREE. 


BO HERBERT L. JOSEPH & со. Vil 
татом — Watches Jewelry 
148 (B171) State Sireet CHICAGO. 
stad. 1542 Меин тту, S250 000 


AURORA, ILL., U. S. А. 


CHICAGO, ILL. DALLAS, TEX 


For over a quarter of a century have 
been building WELL SINKING ard 
PROSPECTING MACHINERY 
and TOOLS for ROCK and ALLU- 
VIAL, ROTARY and CORING 
WORK of moderate cost, apeedy 
economical in operation, enabling ў 
large per cent saving in pay roll and , 
pipe bilis. 

This photograph may not illustrate 


your work, bul we Нате one 
hundred otherstyles and sizes 
some of which wil. Why . 
should we not have your ma 
orders? 


We have 
pleased old 
customers, 
can please 
new ones. 


Please mention Popular Mechanics when writing advertisers. 


For more magazines like this click here =>. www.VintageMagazinesOn-DVD.com — — — — — 
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“Quick Action” 


IGNITING DYNAMOS and 


Jump Spark Coils | 


FOR ALL PURPOSES 


aes Bingle, ны Triple and Quad. 
MAGNETOS тар ruple Жо Гор В tatlonary Engl ines and 
"Ehe most Reliable Sparkers on the particular, Fine’ Vibrator. 
arket, : BEND FOR CAYALOQUE Р. 
Take the Place of Batteries, ETF BEND, IE ый 


TESTING HOUSE т WITH SMOKE. 


There are several methods of testing’ sanitary 
piping In à house, of which the use of oll of pep- 
permint and smoke аге most common. . The smoke 
test shows the location of а leak by the escaping 
| smoke, Some сен require the smoke test, The 
latest apparatus consists of а smoke generating 
| chamber and a bellows Theò smoke generating 
| ehamber is sealed br water, which not only pro- 
vides a seal nzainst the escape of smoke from the 
apparatus, but keeps the smoke chamber cool, In 


> TO PROVE that Daus' “Tip Top is 
ias beat nod opies fr device for mak. 


Ed wp Лр ыз жагыш dupli- 
| cator, eap size, withont deposit 
Te fase ie IE M 
| e $4 EO less fr 
FELIX A E - LB scosn/of 38% %, oF $5 net 
THE r AUS DUPLICATOR Co, 
Daus Building, 111 John Bt, New York City 


A MOTOR-CYCLE AT SMALL COST | 


By using one of one Attnehnble Оо 
fits. THOROUGI HLY PRACTICAL, 
In USE FOUE YEARS, Aim B. CDI 


"d | plete line of Motors, Castings and 
і Accessories for Bicycle, Automobile 
m Marine or Btatlonarr. 
i ———- STEFFEY MFG. co, 
| Brown and Pnenock Sta. Philadelphia, Ра. 


 THERMO-PI LES 
| 14 Volts lá mperes / 
| For Electrolytic Analysis Charging um 


Batterics, Driving Small Motors, Eto. 
chemicals, пе яша! $3.00 EACH. 


WALSH'S SONS & CO., 261 Washington St., Newark, N.J, 


тоне Test for Pipes 


this chamber olly waste, tar paper or other material 
| adapted for producing a dense smoke is placed and 
| set on fire As soon as smoke fa being properly 
| generated а hose or plpe 1s connected with the 
smoke outlet. and carried to one of the inlets or 
outlets of a plumbing srstem, Sometimes the hose 
taking the smoke from the machine is carried to 
| the fresh air inlet, and the smoke is driven up 
through the building until every pipe connected 
with the drainage system is filled with dense smoke. 
re - — 
RESPONSIBILITY OF MOTORMEN. 


12 H. P. Bike Motor, $7.60 
‚ CASTINGS WITH DRAWINGS, Latest Medel - 
т Т.о hiro there 1n. 2 1-2 Н. Р. | 
Рог father beformall гї агай 


ot alee ip. Eureka Му. & — Company, 


ECLIPSE POCKET AMMETER | 
For General m. Nn И Ütoz)Amperos | 


Flexihis mml &itached an] сова sper ТА бы, er - 
DiLAWN HACE INTO САБЕ, i ane їн СЕЕ 
pal 


| “When people trust thelr lives in а га!їгоай 

train," says W. 8. Stone, Chief of the Brotherhood 
| of Locomotive Engineers, “whether the motive 
power be steam or electricity, ther are entitled to 
have a man in control of the power that whirls 
them at such great speed through the country who 
іа а first-class man in every reepect—in brains, In 
vigor and in responsibility of character.” 

Now that electric lines are running at 00 and 00 
| miles per hour, and already talking about higher 
speeds, the statement by Mr. Stone will commend 
ltself to the publice. While it is true that an еее 
tric car can ordinarily be brought to а stop in a 
much shorter space of time than a heavy passen- 
рег train, there are other emergencies which re- 
quire that only experienced and competent men 
| should be entrusted with the work, 


of watch and теғу Lehi = ie Can be umel 
Цев. Рана] desig PE Алы um. 


PRICE, 35 
ELDEEDGE wer бешин 00. 
аат Main Street, ыы, Masa 


The Franklin Model Shop 


EXPERIMENTAL WORK FOR INVENTORS 


Anything in metal from a single piece to a 
complete working model, Apparatus for Col- 
leges, Exhibition Models, Bpocial Tonle, In- 
ventiona Perfected, Drawings nnd Designn. 


Send for Illustrated Hooklet & 
| PARSELL & WEED, 129-131 W. 31st St, New York СМУ 


E а == — 


for Hxnartmantal Motor or Dynamo of the size usually sold a Electrical stores 
C AS I IN GS. for £300, We have designed and cast in best for jus magnetic еда FIELD 
MAGNETS and CRM ATORE and offer same ust BS cent Castings 


are smooth, easily finished and eannot be duplicated elsewhere for twice this amount, ERE А CHANCE FOR 
AMATEURS, living where there are no foundries or pattern shops. Remit in SILVER, securely "ры in paper, Send 
at once before they are all sol. New England Coil Winding Co., Atlantic, Massachusetts 
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Reduced to 


чи Gant” POG 


| NEW AND SECOND- MACHINERY 


COMPLETE PLANTS INSTALLED. 


Expert Electrical Repairers of Armatores, Fields nnd Com. 
mutators. 


ILLINOIS ELECTRICAL MFG. СО. 


1223 В, E НЕ, "fI Peoria, Illinols GASOLI NE ENGINE 
| 5 а : Ё Оиг 
CEMENT FENCE posts А = = mu — Former 
= ш = Price 
= © z $105.00 
| "imr = 5 + 
hrs wie with’ say А. D. MACKAY & CO., Soe a CE Price 
UE $125.00 
“WE ANALYSE EVERYTHING" E and up 


AT REASONABLE RATES 
Bhould you want to know what la contained in any 
Preparation ог product, address 
THE ELLSWORTH LABORATORIES 
MAX Г. SLIMMER, Ph. D. 
257 DEARBORN STREET, - - CHICAGO 


KEROSENE. OIL ENGINE 


Stationary, Marine, Portable. Send for catalog 
Int'l Power Vehicle Co., 381 Dearborn St., Chicago 


Numbering Machines 
from $5 u The eid, ar line and greatest vario- | 
ty. Anyth in In number printing devices can be | 


built Бу оз. end ав »our requirements for quo- 
tation. 


Wm. A. Force & Company, Inc. 


188A Monroe Street, Chicago, A а 


Don't Buy pu Engine 


until you have fully investigated the merits of 
this excellent "Little Giant," We oan satiafy 
you āta saving of onevquarter. "WHITE TO= 
DAY FOR ENHGINEOCATALOGUM. Bett gratis, 


Montgomery Ward (& Co. | 
CHICAGO " 


Lov PLUMBING BILLS 


Get them by рти € prices for sap 


) SUPPLIES AT WHOLESALE 


You save S5 to 4 on every es Highest 
тапа foods and linee completa. , - = 
Free illustrated catalog gives à 
all particulars. Write for it, 


B. P. KAROL, | 
226 W. Harrison Si- Chicago, Е 


Е, Г, Е, С ВАРН 
Telegraphers’ Penmanship and Typewriting 
COMBINED IN ONE TUITION 


We are unable to meet thea demands of the railroads for our 
graduates. Poaltions guaranteed to all our students Send 
й for catalog. | 
The Chicago Railway & Commercial Institute 


ӨТ Washington St., Chicago, Ill. 


WHEN YOU WANT ANYTHING 
AND DON’T KNOW WHERE TO FIND IT 


WRITE POPULAR MECHANICS 


IMPORTED IMITATION 


DEDION SPARE PLUGS О smi 
JUST NOW - 4 gh 


THE MOTOR CAR SUPPLY co. | 
1427 Michigan Ave., Chicago, Ill. 
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A A Roth Motor will Drive Any Kind of a Machine Too Tool 


Ho shafting, pulleys or belting to maintain, The motor running ony machine not 
| in use con be shut ой, 


— Economy, ч апі с ренти the 


Belf-olling, noiseless in operation, free eparking and automatic in ite speed 
regulation at variable loada. 


Write um of your motor wants and wo will send Illustrated catalogue free. 


А Roth Motor Drives this Hacksaw. 


B. Е. BARNES’ A STEAM METER. 


ELEVEN-INCH SCREW A meter for асетат measuring the flow of 
CUTTING LATHE steam in a pipe is now on the market. It 1 sold 
For foot or power sa wanted, Ная | to do good work, although, the price at present is 


po Wer cro feed and pound her hie The-iden 18 to. the meter In the 
= аг Шъ T Lag = n | rather bieb. The idea is to place the meter ln the 
| егп tool. Моа build n ось | 
Vf lathe, Ask ua Гог Catalog 


иб. BARNES COMPANY, 


AST ONISHING VALUE | 
Berew Cutting Lathe, 10-in. swing, à f | 
асау ET у А | | 
oot Motion, tlon, Accurate Cheap. M ш 
KIT và ind iwi! be Бате 


С Н, Г, РКАЗЗЕ OO, 38 Cortlandt St., N. Y 


FOOT and POWER 
AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 


SHEPARD LATHE СО. 
A131 W. та St., Cincinnati, Obio | 


_LATHES 


9 fo 13 Inch Swing 


List price, £65.00 and up accord- 
ing to size, When rendy to bur 
pond for Lathe Catalog and prices 


шы ш, 
ЗАРЫГ NT A kM мүт 
РЯ Там четга 
5. "FA іі, pimi 
Неча Ё: ma 


a um 
Д xen чы 
UN mi ЕР 


Steam Meter 


steam pipe next the boiler. By observing the роз. 
tion of the pointer nt any time, the amount of 
horsepower or pounds of steam passing through the 
engine or heating system may be determined, 

i rini aeaea 

А FEW DON'TS. 


Don't worrr about: the cost of n patent until тор 
have found that the Invention is new. (It costs 
£5.00 to find this out.) 

Don't try to sell your intention until yom can 
show that it is new and patentable. {If уоп 
haven't £5.00 worth of confidence in Its novelty, 
ron mustn't expect others to invest larger sums In 
it.) 

Don't delay in applring for a patent after you 
have found that the invention is new and patent- 
able. (Delays nre especially dangerous |n patent 
matters.) | 

Don't show your invention to anrone until after 
you have made an applleatlon for а caveat or a 
patent. (It is not safe.) 

Don't imagine that your Invention is worth a for 
tune and that others nre worth nothing. (Most inm- 
ventions are worth something: few have "millions 
In thezm.") 


wW. F. & John Harnes Co. 
10) Rubr St.. : : Rorkford. Ill 


LATHES 


fto 15 inch ming. 
Holle for serrice, 


High Grade, Low Price 


Accurate Tools 
CATALOGUE FREE. 


SEBASTIAN LATHE CO. 
107-109 Culvert Street 
CINCINNATI, 0. 


“ALL 
ILLU | МАНЕ 5 
Ar Seld ог Вега Any 


| Where at На! Manulacturers Prices, Hil 
a with privüege of examLboaticn. Bendforeata'g 
Typowriier Emporium, 1% La Salle Rt. Chicago 


"HASTINGS" Compound for Dynamos and Motors 
| POCKET SIZE, 60 CENTS 

| Money refunded И it don't do the work. This is the only compound sold with a guarantee. | 
JAS. L. NEEFUS, Sole Agent, E - 45 Dey St, New York City 


MANUFACTURERS Why ot onte where lien 


labor, raw material and demand || 
for your product obtains. All these and more found on the BURLINGTON | 
ROUTE. For information write to | 


"VW. H. MANSS, Industrial Commissioner 
209 Adams Street - - - + - = = Chicago 


lt you want anything and don't know where to get it write us. 
Ц you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 
We want a mechanic in every shop to act as our agent, Write for particulars, 
POPULAR MECHANICS CO, 


Don't employ a patent attorney who promises 
something for nothing. (Free service means worth- 
less service, or worst) [Corliss Engine 
Don't try to get а patent for less than $05.00. 
(Most patents usually cost more.) | | —H 
Don't expect to sell vour invention or patent br |] = argain —— 
simply showlng a rough drawing of it. (Present И | 


асое ни! BURDE MIENE А double 34х48 Harris Corliss Engine 700 Н, | 


Don't get discouraged — because one invention | P. with 1? inch shaft, M feet long, sectional | 
proves to be old or one patent la not salable (f AT Eo EN filet 
you emn invent one thing, you ean another, Patent | the chanson Т wil ararhaul [Шото ly ond 
rights are sold by the thousands and many fortunes deliver on car, Chicago—for $3,200 
made by them.) 
— — — i A — — —— | FOR FURTHER PARTICULARS OF THIS AND OTHER | 
PATENT OWNERSHIP. | MACHINERY BARGAINS, Address 
One of two joint inventors cannot legally apply wW W 
for a patent. They must both sign the papers. I І, L I 5 5 НА 


One of them ean then assign all his rights in the | 171 La Salle ыыы а = CHICAGO 
Invention or patent to the other, ip which case the | = = 


— pm m — -— 


pem 
—————A——— Là OA Aes iL — ш=шшш шшш ЕЧ 


== STAR LATHES £^ 


High-grade screw-cutting engine Lathes, with forged crucible 
steel hollew spindles, phosphor bronze bearings, gear-driven re- 
versible feeds with strong friction drive in apron, our patented 
spring nuts which allow quick shifts of change gears, also Draw. 


In Chuck, Gear-cutting, Milling and Taper Attachments if desired. 


Sultable for electrical and repalr work, model makers, gun- 
айн, technical schools and fine, accurate machine-&hop 
and toeol-roorm service. Ask for COMPLETE DESCRIPTIONS, 


| авы THE SENECA FALLS MFG. CO. 
о КҮТ; arr 102 WATER STREET, SENECA FALLS, N. Y., U. $. A. 


Please mention Popular Mechanics when writing advertisers. 
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work at reasonable rates. 


| GREENLEAF & BACON, 


SPECIAL MANUFACTURING 
Dies and Stamping 
== TO OR DER-- 
SPECIAL MACHINERY, MODELS 


EXPERIMENTAL WORK 


DROP FORGING DIES AND DROP FORGINGS 


Harüwmnare Specialties, ete. Манга to 
Order, Send Samples or Drawings for 
Esti mal es. Write for Our Booklet. 


THE GLOBE MACHINE @ STAMPING CO. 
13 Hamilton St, - Cleveland, Ohio 


Send three one-cent stamps for 5-color 


PICTURE OFLINCOLN PARH BRIDGE 
W. L. STEBBINGS 
Civil and Consulting Engineer 
LICENSED AHCHITECT 


Monadnock Block, - = = =  Chloago 
Tel. Harrison 1104 Cable Address **Stebbings" Directory Code 


=н гр - —— : бат Um п Se um = 
ES -~ana = 


you are in the market for any kind of machinery and 
don't know where to get it, write : s t s 1 : 


PoPULAR M ECHANICS 


| em EE pem LT 
ODELS ano GEARS iie 
OS Orne HEB 


Estimates Furnished from Models or Blue Prints 


37-53 SOUTH PI 


Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes 
| We make them all and anything in the metal line---Punches and Dies---Special 

Tools and Machinery---Bcxes of special design and patterns; also experimental 
All work guaranteed. 


:-: 42 and 44 Michigan Street : : Chicago, Ill. 


WE MANUFACTURE 


STAPLE GOODS AND SPECIALTIES 


IN CAST BRASS 
AND SHEET METAL 


FROST MANUFACTURING COMPANY 


patent will be owned br the one to whom the as- 
slenment is given, 

Two persons ennnot legally apply for a patent on 
nn invention made by one of them. \No/ one bnt 
the inventor has the right to sign the papers, ex- 
cept in case of his death, in whieh event the appii- 
cation must be signed by his uly appointed legni 
representative, 

To make m joint invention both parties must 
actually invent or devise |t, or contribute to the 
ideas involved in the device or machinery, If one 
person furnishes the ideas, and another makes a 
model embodrving those Bless, the model maker Is 
not an inventor, but simply exerclses mechanical 
skill, 

In the absence of a contract to that effect, an 
employer is not entitled. to the patented Invention 
of his emplove, even where such invention мая 
made in the thie, and by the ald of the tools uf 
the employer. If, however, the employe permits his 
employer to use the invention, or ses it himself 
in his employers business, it will amount to a lleense 
го nse it, which, however, cannot be transferred by 
the employer. 

Where an employer conceives the Invention, and 
is engaged in experimenting on it to perfect it, no 
suggestons from an employe not amounting to a 
complete invention in themselves, will constitute 
auch employe a Jolnt Inventor. 

If an employer 4Jeslres to control the inventions 
of his employes be should во contract in writing. If 
ап employe does not want to give his employer 
the right to use his inventlons, he should not 
pút the invention in use in his emplover's bual- 
ness in the absence of а written contract cover: 
ing all conditions, 

Each owner of an undivided Interest In a patent 
may use or sell or license others to tse the 
invention, without the consent of the other co-owners. 

Where there are two or more owners of а pat- 
ent, there should always be m partnership agree- 
ment between them as to the use of such patent, 
limiting amd defining the rights of ench co-owner. 

— афа ——— 


MACHINE FOR POLISHING TUBING. 


An automatle machine is now on the market for 
polishing brass tubes, such as are used in brass 
bēda and ornamental furniture snd fixture work. 
The Furniture Journal says: 

As will be seen from the illustration, the tubing 


Correspondence Solicited 


KENOSHA, WIS. 


269 


Needle Flame 


WITHOUT BELLOWS 


The Turner ро Jet Alcoho: Blow Pipe burns 
wood alcohol and produces a temperature of over 3000 
degrees. Flame is non-oxidizing and adjustable wp to 


4 inches. Unexcelled for Jewelers’ and Opticians’ 
work, Soldering Fine Wires, Lead Burning, Etc, 


Send for descriptive circular 


The Turner Brass Коуз 


55 М. FRANKLIN ST. 


=) ГЕ 


fi, 5 d 


үү sal uH n iria aT ie | ЧЕ T MB Ji т ТГ rh 
о ESTABLISHED e NALE 


Novelties Made to Order Metal stamping. 


reson: oe your eo Re a тө poney e m 
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revolves in its holders, and at the same time is | 
carried in a horizontal direction, passing under all | ays 
of the wheels of the machine at an angle of thirty | | 
degrees, as with hand work. In this war uni i Lu Мрт поили Зуй 
formlty of work 1s assured, as every part of the | ) т Ез ЖОШ илт: a 
surface comes under the wheels nt the same pres» | d ' 1 " 

sure and at the same angle. The work is» com- 
pleted with one pass through the machine. A five- 


| 

| 

| | LL т. C3 T 
it. Ре $ wb cm ud га 

| EN а я 
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Е: impm Ше. Handy, Practical imi Dur. 
пе, PiL E priced Calculating Machine. Far 
г Addition, Subtraction, Multipliention, Dl- 
vlalon, Fractions, ete. Capacity 9A, ru SER, 
Price ЕБ and Si ЧИ prin на in U. 

Ww rite for free booklet. Agenta AS m 
0. E, LOCKE МЕС. DO.. 


ped 1а Башан. нт 


Hur в To Save 
Locke Your 
Adder Brain 


WM. ZIMMERMAN 
PATENT-LAW. PATENTS 
Trade Marks, Labela, Ete 
1000 ThInUNE HU LDING, CHICAGO 
Te ee, Central 4985 and Automatlo 3084 


WE MANUFACTURE 


Tube Polishing Machine 


wheel machine has а capacity of twentr-fve bunn- 
dred feet per dar, апа can be adapted to work of 
any diameter and from two inches to eight feet 
in length, The. machine ean be operated by belt 
or other transmission, or by direct connection, and 
the speed of the carriage can be easily regulated. 


Metal Specialtios, Dias, Tools, Matal Stampings of 
all kinda, Borew Machine Work, Novelties, eto. 
Estimates б ly given. Bend drawing ‘or models. 


Metal Specialty Mfg. Co., 
18-24 W. Randolph St., Chicago | 


O E E E Eee oU LG. Ш о пп 


We manufacture Metal Bpecinities. Also Special Machinery and Small Tools. We give special 
attention to experimental work. (ur Prices are Heasonable, 


KOHLER DIE AND SPECIALTY CO., Presses, Dies and Machinery, 50 W. Washington St., Chicago. 
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Valuable and Salable Patents Secured. 
to Patentability and j^ Dre aa Value Free. 
for Inventor's Hand Book 


Advice as 


SHEPHERD @ PARHER, PATENT LAWYERS 


"During the past 10 yeara Mr. Shepherd, of Shepherd & 
Parker, d ohtaloed for ua a great many important patenta, 
We hare no hesitation in heartily recommending him to any- 


ng 
one having need of the services of a patent attorney.” 
HALLWO4ND CASH REGISTER C, 


WANTED: 


'anized agency force, we are | 
securing exclusive Расе Coast agency of 


ARTICLES OF MERIT 
where personal solicitation 18 required. Address 


| SUITE No. 2, 47 Geary Street, Зап Francisco, Cal. 
NEED 


DRAWING Sans 


25c for 4 months—Cleveland, Ohio 
Кот STOVE Maker: 


gBpOS* AIR LY 107 OIL-CAS 
d one month, Customers SCIT 
RE Valve Sle. 1! 


cooking almo heating rooms: store 
, Wit ith На ator Ав. 


ре. a thoroughly 0 
desirous 


те. Mp == 


Г rd Spelni 
Weekly, "i in or == 


WORLD MFG. 00., 5790 - orld W'id'g, Cincinnati, 0. 


| Postage extra, 116. "The best : 

ELT let lots the longest: gives moat 

| powerful light. It' s always ready si nplypressthebut. 80 
tom. Extra hbatterics рес cach, Agents make big money. 
Send T catalogue, THE YIM COn s Е. Lake В а ы 


of the most wonderful 11102510108. 


ine transformations are truly wonderful. 


our Вір Bargain Catalogue. 


| Adüresza 
Western Specialty Co, 532 E. Minnehaha 5t., St. Paul Minn 


BE YOUR OWN BOSS 


MANY MARE 82,000 A YEAR 
You have the вате chance. Starta Mail Order Business at home. 


We tell pon how. Money coming in daily. Enormous [ou | 


Write at once for oor * 
particulara, 


P, м. ‚ ИТ Со., 155 Washington at, Chicago, Ill 


A X will teach you one new сош trick 
| = ae — сла Тог 20 orp or either 
: : send ^*Haok oF Coin 
EX "Trcks,*^ 180 p., 250, each. and include illus, 
E catalog of MO tricks free with order, ru п 
X home, amare our frignda, my mystify atartla and 
entertain НЕНТ In тиг in 
Magic, 271.5 W ebster Ave., CHICAGO, ILLINOIS 


With these нани — can perform some | 
You čan | 


change elghts to duces, blacks to Foes, ete, | 
Price, 10 cents with lostructlons, | 


Mr, Parker on Noy. 1, 1903, resigned hia position 
as an Examiner in the U.S. Patent Office to enter 


thia firm. Address 
210 Revenue Building, — .. WASHINGTON, D. C. 


ENGINEER RAN A BLAZING OIL-FUEL 
LOCOMOTIVE. 


An engineer on an oll-burning locomotive of the 
Atchison, Topeka & Santa Ее Railway recently 
proved himself a hero when the locomotive caught 
fire while standing with Ив passenger traln attached 
at San Bernardino, Cal The tender contalned 2.000 
rallons of oll, and the cab was soon covered with 
flamer and the danger of an explosion imminent. 
The engine had to be removed immediately. There 
was no yard engine avallable, #0 the engineer climbed 
back into the burning cab and ran the engine away 


where it could do no damage. The engineer suf- 
fered slight burus. 


Prosperity in Kassas ва cariconed by the artist of the Kansas City Sor, 


VALUE OF DETERMIN ATION. 

Determination has quite | as much as means of op- 
portunity to do with giving one success, If a mau 
is determined to do, be willl be likely to do whether 
things favor or oppose him. If a man makes up 
his mind that, as things nre, he cannot do what he 
ought to, or wonld like to do, be will not be likely 
to accomplish anything, however cireumstances com- 
bine to help him “Only Ommnipotenee can hinder 
n determined man," and Omnipotenee will not oppose 
n determined man who is set in the right direction. 
It is not the opportunity that а man has, or the 
tools that are avallable to him, but it is the deter- 
mination with which he pushes on agninst unfavor- 
Able circumstances, and wlth which he uses such 
fools ан are avalloble, that settles the questlon. of 
how much he amounts to and what he accomplishes 
in ше 


The total number of и-нин from England to 
the United States was less for 1004 than it was the 
year before, despite the cnt rates which eo alarmed 
the publie. It was expected that these emigrants 
would be of the lowest character, but the actual 
facts Is that the character of the emigrants has not 
materially rahe 


a 


We tell ou how to do it, show views of ma- 
chines built at home and many letters from 
А, Sutisfed customers in our new book “How 

At Make and Save Money with Incubators and Brooders, 
ae Full of good things. Invaluabla 

a || to the beginner. ‘You save half the 

ee, cost of your Incubator. | 

Г” None haten better. бё tthe Book 
and know for yourself. 


CHANNON, SNOW & CO., Dept. 198, Quincy, ll 
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| ТНЕ INTER CHANGEABLE AIR BRUSH 


Is made like а Watch—Simple and Strong as a Crowbar 


The best Brosh for the artist, photographer, drafte- 
man, architect and show card writer. 


BUBIER’S 


ск LAR ELE CTRI CIAN 


THE ONLY AMATEUR ELECTRICAL PAPER IN 
И. 5. SCIENTIFIC BUT NOT TECHNICAL. 
EDITED BY EXPERT ELECTRICIANS. 

DeeT. 3 тмн, Mass. 3 YEARS, $1 


=: m 


SCHEME ТО ATTRACT FISH. 

The duck hunter uses decors to lure game within 
shooting distance, nod why should not the faher- 
man do something to create a sensation? To have 
the fish come flocking around the boat ія certainly 
much easier than rowing about In frultless search. 


ELECTRI CAL. SUPPLIES 


Pocket ес Light пке | Electric Holl and Porch 
cut - #1, 00 Lamps = . #30 
Telephones, m plete &. ED to 6.05 | Electr. cal Garris Е qoe ps 6.00 
Der Bal ERR complete т n | ү aber Motor ont namo 10.00 
LEE ul H - - n. LITE 
Mu edical Bntteries £1.10 Motor к : —_— 
Miniature E Ji: et rio Rail- 


= iA) 
Butteny Motore + ‘Ie to 12.00 8.25 


Bicycle Electric Lamps - 8.50 | Elec trio Scarf Pin - « 10 
ОСЕ FREE CATALOGUE deserlbes manr oiber electrheal zoveliles. We pn reli 
money if ава |. AGENTE WAX TED. ‘These novelsles seil on Hight kiri àri prep d "— 


Erari baly lp iniae, We wani =й, Wee agents in every place, big ы imal: — luurtieulmrs 
fare portal Write today, 


J: ЧҮ. BCRIBNER & CO, 205 Niagara Bt, Totawanda. N, Y 


E EE -— ue * ы л : | 
New Performing Clown 
Mystify and amuse your friends. Hore Їн 
Barnum's Trick Clown ürcamedd in fancy 
cireus clothes, By кошу pressing polla he 

| | EA twist und jump га ан morüemsents of д 

| | е circus performer. atest notelby out, 

А fish decor is descrited in the American  Inven- he Don't miss it. Price He, 3 for 26c., post- 
tor, on which a patent was reeentl]yr granted, A Eo ^. paid with catal уу 

glass bait holder, through which the water can pass | | E—. m. Tad H. MILLER SUPPLY СО. 

to keep it fresh. [s lowered from the Moat, "The ар | TUB E. ith Street, + ES Bt. Pani, Minn. 


parent abundance of the bait №. expected to draw 


lurgzer fish to the EPOR | | 
= | —— 2 ELECTRIC MOTOR 755. 


Honea with а wet or dry battory, nak any elec- 
trical doaler or book through any йй [ып РЇ г nl 
catalogus ma Tid Bb if PO CHI buy RI B lex СЕТ 
motor with 21 armature, wrought iron 
field magnet, puller, ett- for 16 cents, раси. 
ing and postage, 15 conta — 

CATALOG FREE 


Tir? batterica Tor Opernting motors, induction 


To learn how to make new and resllver 
old mirrors. Immense profits in the 


work and we guarantee you success. We € mag cl is Behe, mar карашының, ЗЭ тун) sh, priam und jatir, i-um. 
! n p ] {о bogs, eteh, А i $ Lu : | а RAIL mirr gera. = E ШЕ E LE — B I rar 
ren у И frost and chip glass! Artesian Electric Co., 744 Artesian Ave., Chicago 
Bern for particulars and start а once. Е то = 
| Turned Out $301.27 
i forth af р! алп ib 2 waska, Writes M. TL. Smith of Pa. Га 


ар „| ША 0560). Бет, О. P. Crawford writes, made £7 (0 чаан 
E Чат. J. .J. 8 : Milis, а farmer, Writes, can вая т make $5.00 
ai : Чат plas ig. Dime, Parker, а бк] Laacher 2] ук ны Ж, WFLA, 


“i ] made 2 BU profit ene day, Bl. aa n other," ming 


HOW TO MAKE YOUR OWN CANDY | (FAE Janinos ionni 


ныт а ттге. W ma iw E 
For lic, we will send full instructions for making either тар ааба diee , ігу п п al 
Taif; in four flavors Peanuts Candy, Hickory Nuts Candy, 
Fudge or Caramels. ‘These formulas are written by an ex- | PR NS = 
pert candy maker во you can understand them, <Abore a thing guarantest. LET U& START Y 0L. 
price for 30 days only. wW rite today for Catalogue. X, отек rnd (difer, Address, 


OHIO SUPPLY CO. = - Sandusky, Ohio | Е. tray & Co., Plating Works, Cincinnati, ©, 


коза bo he plated with Goll, Silver, Nic al аз i 


| e C» Metal plating. Henry Flate—: алаг pressa, 


Ҹа Lay nr ADAE: ülgatüimg @ ги. E rere 
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„= RRaAE SCHNEIDER.—Care and Handling of Electric Plants, $1.00 

2 5 C DAHLSTROM.—fireman's Guide to the Care of 
a J п E ————————— —] Boilers : = „50 

NORRIE.—Induction Coils апа: Coil Makin fc All 

Elect ri Res 

ch hy dr ther oe Purposes - - $1.00 
subjects. Bend fer CROMWELL.—Easy Lettering for bn» “ = tl 


| price mm FREE. 


JUST OU'T.—The most complete set of Wiring dia- 
grams and circuits yet published. Limp Cloth, 50е, 


How to Tell the Time іп any part of the world at a 
glance, a colored movable model, price 25 cents. 


HOW TO RUN EN- 
GINES AND BOILERS 


by E. P. Watson. 
pare and in ун D P CAN. SPON @ CHAMBERLAIN 
trated. xi PUBLISHERS OF TECHNICAL BOOKS 
X "m COPIES s SOLD Dept. PM, Liberty Bldg., New York 


б p Cg == ыыт 


THE AIR WE BREATHE. 


A School " io wv, 
Yr m" e amount of air a person breathes in 24 hours 
_ Withee е. is set forth in a very understandable manner Ш 


-pig ТЇ ДЬ 
ELEC TRIGITY 


LEE нит p Pm. 


for. an ont of this г nu p we 
refunded for only 20 pope. | 
| üre nineteen Rar сөгүн 
from the fundamental 
| electricity throug 
finished dynnmo an 
to the electric automob m and bat. 
teries. Contains a dictionary defining 
1,500 worda: 


| 4th Edition. Price, $2.00 delivered. 
CLEVELAND mo WORKS: Cleveland, Ohio 


You BREATHE IN 
EVERY DAY 
NS (24HRS) 


Run It р elf 


You can quickly learn to ron 
ateam engines br studying 
Young Engineer's Guide 
| поте es | Save the expense of hiring an engineer- 
A ТЕНГ. а \ Book recently revised to Sel pages. Dlui 
== i trated, Endorsed by engine лала ш>. 


к ЫЗ]. бешп angita arb ау bare. Расе, kwied in 
lesihar, 31.22; ыш. 31.00. Алға 


J.V. ROHAN, Hox 20 Racine Wis. 


— 


the accompanying illustration, which appeared in 
the Boller Magazine, 


тот 
——————— - 
HOW IT FEELS TO FALL 137 FEET. 


Workman Who Dropped from Brooklyn Bridge and 
> Survived Tells Experience. 


New York, Dee. 22.— Charles Somerfield, of New 


| ПИ инанам, ; 
| D " 66 ri n -LEGTRIGAL, № | York, a riveter, fell 147 feet from the Brooklyn 
| ‚үтте ! Na Г. ли, | bridge into the river, and after swimming through 


the lee nearly to the shore was picked up by а tug. 

in Domplete od short couros un n thet ber pos эрен, He tells à remarkable story of his sensations dur- 

ЕЕ and Electrical et pä ing. Expenses low. Ing the long fall. Here ls his story: — 

peerage premier Аа uil рае jupe ноу uiam im which firm “The fall of 197 has mot hurt me In the least. 

| After ] пай madre the first turn in the ait the feel- 
ing was fine, The first thing I remember was see 
ing familiar things. It seemed as though hundreds 
of bright lights held by fairies in fancy dresses 

| danced before my eres, 


| ' hat I experi- 
‚ ® taught thoroughly. Institution established 1874“ Beales the delightful sensations t р 


Endorsed by officials Railroads and W. T. Tel, Co Positions ве. | 21000 every part of my past life was reveiwed by 
cured, Entire coat, tultion (telegraphy and typewriting, board ше, | | | 

and room, ё Моя. course, $ Canbe reduced. Home | “I remember that I wanted to make my peace 
netruetlon also given. Catalogue W free. with Goad and tried to murmur a prayer, 


Dodge s Institute of Telegraphy, - - Valparaiso, Ind. 


Air Brush for Art Work || SO THE “М LITE" n 


WE ARE MAKING THE STANDARD. 
The best in use for уғ appiyi me color by B jet of alr. 
ГЫ 


Enables you to d r work lean time. 
Found in every complete studio. Olrealar free. 


— WRITE TO-DAY 


— жы ola: we manufacture ali = sess of man lew. | 


Air Brush Mfg. Co., || a $ ELT ULLAS PI Prices | 


127 NASSAUST, ROCKFORD, IL., U. $. A. Chicago Solar Light Co. Dept. C, Chicago 


to 


Write for — in quantities and complete catalog. Agonta wanted. HOWARD ELECTRICAL NOVELTY CO., 1&3 Lake St, Chicago. 


ettick the water when I 
ao I did not sink very deep, 


"My feet dad 
started to swim, 

"One thing that struck me as peeullar just before 
I reached the water was that I distinetly heard the 
cries of the women on the ferryboat. And, strange 


mY only thought was that if they didn't 
keen qulet I would sink, 

“Altogether the best way I can describe mr sen- 
sations is to say that I felt exactly like a шап dors 
after he has smoked opium, 

AS to how I happened to fall, I was working 
undernenth the 
eme over too far and the woodwork collapsed. As 
I fell I clutched one of the on and shot down, 


THE RELIABLE 


ELECTRIC VEST POCKET LIGHT 


[7 voi Wish ta find а honan nomber nt night; if rou wish to find nn article уси have 

dropped; if you wish to атон dangerous places in dark streets, just “press the button" 
and you have an instant, brilliant light. Will give e ighi thousand flushes, or burn three 
montha with right usage. lnezpensiveto buy and to operate! Invaluable to physicians, or 
mimer Amni рай тега wha igo in dark places where nny cther form of light ia dangerous, 
Batteries and balbha emails detached and renewed when required. 


&1.00—C€omplete-—£1.00 > Postage prepaid. Extra batteries Me. Extra ТЇЙ 356 


ELECTRIC RAILWAYS 


Dynamos : Motors : Gas Engines 


0 SS ee ee Е = шш = 


гой үпү when I 


dragging find arms were 
leote Working Models, =A isi nnd Parts. icm 
wrapped about the board ая I Sir through the - te Working M Electrician. Bend for Catalogue 
alr, turning over four times ns I fell," | The CARLISLE & FINCH CO., | 
a oe n | | 262 E. clifton Ave, Cincinnati, Ohio 


CATALOGUE FREE 


Geo, W. Seoti 


Clad in overalls and happy. 
(Neither willlebor nor ehappr! 
But good-natured, strong and sappy, 
а well-trained ear, 
Watching carefully his boilers, 

his oilers, 

z other tollers, 

Is the man called engineer. 


Feeling each and every bearing, CET M 
Keying up where they've been wearing, Deed ee ишш м Battery Motora, тш 


With a voice that's strong and clear. ix € onn " Pocket Flnah Lights, 
Splicing belts wlth шы: д 
Sounding boller stars and braces, 
Hardly ever plays the races, 

Does the busy engineer, 


Telegraph Ontfts, 12 

When they're hot he'll do some swearing ЕЯ Ww НН Electric ighta Э 
| 124 Шыны | гс Аа vey, 2. 

1. 


lices, B. e Ne okt! i Lights, 


been hailed as emblematie, 
termed aristocratic, 


p aedes а | | SPECIAL DOLLAR ELECTRIC BARGAINS | 


For we hold him very dear. || 

Sehlon: owns а trap or horses, | Electric Pocket Light... . We keep all Electric 

Seldom figures in divorces, | SCE Pin. s o s Novelties. 

eontrolled are | 

By the fearless engineer. 
SNiathoial Engineer. Shocker „ sss 


fortes, l Beli Outfit # + + OR 


PRICES HIGHT 
| Telegraph Instruments, Telephones 1 
| Burglar Alarma, Bella, Push Buttons, Batteries, Electric ] 


| Ме dir al A ЕТ 119 ЕТ ТЕТТЕ Е 
MANHATTAN ELECTRICAL SUPPLY Cth 
32 Cortland St. New York 


te Ete. Cents 


153 ПЕЋ Avi.. Chhtage 


a The World's Headquarters for 


ELECTRIC NOVELTIES and SUPPLIES 


If it's Electric We Have It.—'We Undersell All 


| 
| 
| | | Emoia Tree Lamps & Battery йш D 
Е Fan Motors, £2.10 to 
Iw jen : Hatters Table Limt 
а Battery Hanging Lanp, 
| | zT Рита | Telephone, complete, £ 
1d m e. М Electria Door Hells. 
| E parc] DONE A Electric Carriage Lamps, 
£u D Medical Bntterieg, 
| $12 Heli, with Buspensarr, 


рари ра eee 
HERES SSsSase 


па 
"= 


BEND FOR NEW CAT., JURT OUT 
| £3 Electric Hand Lantern. Agents Wanted 


| | OHIO ELECTRIC WORKS, .:. Cleveland, Ohio | 


Bend for catalogum. 


Electric Novelty Co. 
HH Market St. 


| MW serr. 
Me a ce ee 


Induction Goll. . 


Every Boy His Own Toy Maker 

Tella how to make all kinda pf Toya, 

Beam „лө, Photo Cameras, Winds 

а тж Electric Telegraphs, 

Tu vs nes, Magic Lanterns, Aolian 

arpa, Hoata, from а rowboat to n ве оса» 

А eri alan Kites Balloons, мра, Wagons, 
ЧА Тоу Нога, How and Arrow, F p us 

“fy Slings, ВЕТ, Fishing Tackle, Р Rabbit 

sid nnd Hird Jain that a ah others, an їй 


= r ou! pin! пі ata he easily 
il ніт ti This 
аа book by inal ite, pstratio "nga 


ELECTRIC MOTOR 

The Riento Motor runa at high speed when 
eonnected to one cell of almost any kind of 
battery. lt rotates in either direction nnd ia 
Ренеа miiheur cheng ng connections bt № ыы miih groorad 
pulley. "rice, hoerta, — Postage and packing, 15 conta. 

J Moter (Outtit Nm. Я 

g aslsta of 1 Ныне Motori 1 Наны. ar speed repeater; 2 Воля! 
Terr llatierics ап 1^ бе of wire. Price, Я Peacage 
etek pack ing ГЕ? cenis. 


Send Stamp for Catalog. 
Corlies Elec. Engine only 156. 


Ша Electrie Nov. Co. Inc. Box 64, Ithaca, Н. Y. 


Е 
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| She was the first hatcher. You can't 
beat her. Siems learned how to use 
her and be put her io the 


Э Natural Hen 


Incubator. 
Mature's way. Esceeds all other in- 
as ee, PITE 1 cubator results at a fraction of the cost. 
SIEMS: WAY | 200 egg hatcher costs only $3. 
Makes Pouliry |M&gentse wanted. Moncey savers ir 
Рау money makers. For large or smal 
a poultry raisers. Write for plan. Gela- 
log and 28c Ное formula free. 


Natural Hen Incub. Co., B-27 Columbus, Nebraska 


Common Rea Clover 


Cures Cancer, Eczema, Ealt- Eheum, Kheu- 
паліва and all other Blood Diseases 


How manr people realize the trom тато of 
eur common red clarer’ It la the best bland 
purifier known, Thousandeof prominent piens 
ple have been cured of cuneer, rheumntigm, 
constipation, eczema, akin and blood diseases 
by ita све. Bend your логова to D. Needham'a 

| Bons, life Lakeside Bide. Chiengo, Ill.. and 

| they "will mail free a full desc ription al На 

Clover Blossofh Estrat m history of how Mr. Needham cured 

hia concer and ti atimoniala from many who have used the 

remedy. If rou have any disorder of the blood look into the 

merits of Needham'a Clover. It is the best blood purifier 
nown,. 


penses KUHLMAN CO., Dept. F, Atins Blk., Chicago 


ROYALTY PAID and Musical Compositions. We | 


arrange and popularize. 
— ám D) NI PIONEER MUSIC PUB. CO. 


SONG-POEMS ** одеа, mn "= 


HOT SPRINGS, ARK. 
Only 20% Hours from Chicago | 


WIA THE 


You can leave » Chigege Waily at 
11:30 А. M., on the 


BANNER BLUE LIMITED 


the finest train on earth, and 
connect in Union Station, St. 
Louis, with the. Hot Springs 
Special on the Iron Mountain, 


reaching Hot Springs 
morning at Æ o'clock. 
Write for frea Booklet telling 


all about this popular health 
and pleasure resort. 


| Ticket Office, 97 Adams St. 
CHICAGO 


б. 8. CRANE, Е, A. PALMER, 
С.Р. AT. A., St. Louis. A. 0. Р. А. Chicago. 


next 


WANTED :: № MEN IN EACH STATE TO TRAVEL, | 
tack signa and distribute simple 
and circulara of our оов, Salary 
ФТЬ per month, £3 per day for er- 


www.VintageMagazinesOn-DVD.com 


WHAT SHOULD THE YOUNG MECHANIC 
READ 


This problem is confronting many a young më- 
ehanice. What periodical should he subscribe for? 
This problem is not always easily solved by the 
young themselves, It requires the good judgment 
of one who hag had experience and who has with 
Interest watehed the dally work of the young me- 
Chanie about the shop. Looking over the long list 
of weekly and monthly papers published for the 
benefit of those engaged in mechanical work, we 
realize the necessity of goml judgment based upon 
facts. When I say judgment based upon facts, 
I mean the faults of the young man and the points 
where knowledge is laeklng, which are learned only 
by careful watching. We йш that many of his 
faults are insignificant affairs requiring only a 
small amount of knowledge to correct, The prob 
lem is, what reading matter casn be placed in his 
hands to give him this small amount of knowledge 
enabling him to correct bis small mistakes, with- 
out trying to carry him to the top of the ladder 
of knowledge at one jerk. Most of the mechan- 
ical papers are published for the interest of the 
full-dedged mechanic Small bits of information 
that would be knowledge to the young man are 
not considered worthr, of space in thelr columns. 
Reading such papers the уос man could form 
some idea of & huge piece of machinery by looking 
at the picture. When he rends the description of 
this great mass /of machinery and finds that the 
figures necessary to deseribe the power, ete, re- 
quire п formula using letters in place of the com- 


mon uuumerals he learned at school, here at this 
point he loses Interest In the article that had a 
very interesting beginning. He cannot read the 


ligurlug any more than he emn read the inseription 


on the arch of Titus, built TO А. IX, and to him 
It is the same as the Phoenician alphabet is to 
the /nvernge man, 

Now before passing our judgment upon such pa- 


pers, let us consider the daily 
prentice. He is sent to the foundry, then a few 
hours in the machine shop, а few hours in the 
boiler shop and sheet iron shop. Та fact, he Is all 
over the place, outslde and in, on the run all day 
because everybody wants him at once, He іх called 
to help the foreman of the boiler shop s few min- 
utes; in the meantime the foreman of the machine 
shop wants to know if the kid has gone to sleep 
some piace But the kid has no time to asleep, and, 
strange to say, he is expected to perform his du- 
ties with the каше amount of knowledge as the 
journeyman. He is sent out to help raise a smoke- 
stack: his duty is to tend the ropes, Think of It! 
Where is a paper that would give him thia slmp!e 
hut useful iufortmation how to fle a safe knot? 
How many experienced mechanics can tlhe a proper 
knot? How many mechanical papers would pubilsh 
such а simple thing?  Golng a little deeper tote 
the subject, if the standard mechanical papers ido 
not publish such simple things. how is the appren- 
Нее going to learn the thousands of simple things 
he should know? The standard mechanical papers 
appear to the apprentice much as the famous ptiz- 
zle, How Old is Ann? or Who wants Him First— 
the foreman of the foundry, boiler or machine shop? 


work of the ap- 


I have seen learned mechanics Тат and sneer at 
papers that publish the much needed but simple 
Information. These some learned mechanles were 
wedded to а lathe or planer job when they were 
Young а do not realize the thousands of simple 
things they do not know, even when these simple 


things are in print. They are not considered worthy 
of the notice of such men, If these learned me- 
chanics, that laugh at simple things. were to lose 
the job they wedded when they were young, they 


would find that they could not do the simple job 
uf boring a hole in a log and bore It straight, or 
гип а wheelbarrow and load it right. Simple things, 
too simple to learn. have caused the downfall of 
шапу а promisiug young man, and I dare say the 
loss of wealth, 

Let us, dear reader, return to our story. Woe 
must teach our young mechanles the simple things 
first. In order to da this we must msslst them in 
choosing a paper to rend. Yon may ask, why is it 
поссякигу lo rend ag paper to learn simple things: 
cnn not the learned men about the shop tell the 
young man what he wishes to know? Let us ро. 
ture the young man seeking a little Information. 
He cautiously approaches п  wise-ooklng gening 
whose head has become bald from over study or 
his head is so crowded full of knowledge that the 
pressure therein has crowded the Пай’ off, The 
young man asks him a simple question—he Js told 
to "Go lay down and not be such a fool" The 
fact is, the bald headed genius did not know the 
answer to the simple question; he had been study 
ing something of a higher nature whieh max ben- 
efit him some day if he lives long enough. The 
Young man must rend to learn, His paper must be 
one that teaches simple things as well as those of 
пя hlgher order. Such а paper [ds good for both 
roung and ali. 

PAUL В. BAKER. Muscatine, In 
— H =: =- 
FILING DEVICE FOR TRUING COMMU. 
TATORS, 


A new deviee for trulng commutators consists of 
я standard which clamps to the motor or geueraütor, 


s 
Я 
FI 


oO ua 
Kiel aae 


и 


T. 


x 


"PE T, 


Device for Truing Commutators 


nni carries п horizontal Баг holding а nle, The 
har is adjusted and thé file is mored by hand. 


HIATS TO INVENTORS. 


There seems to be quite a demand for seme sim- 
ple, effective-ard uot very expensive device for use 
on rural mail routes, by which the mai] can he 
sent from the box In the rond to the house, With 
something over SOLON) of these гига] patrons. ench 
having a mail box, there ло seem to be an in- 
viting Ном for the right sort of an Inventlon, Al 
present there is nothing of the kind on the market, 
ко far as Wwe nte olde to learn. 
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| OUR 
20% Wi CATALOGUE 
PRICES 


Hereafter we will give to the public 
direct ín fell all teacher's and dealer's 
discounts on VIOLINS, GUITARS, 
MANIHMH,INS and other etringed 
Instrumenta. 


А cheap bat serricenble in: 
Batrument listed at $£7.59....... $3. 79 


(ur $21.00 Tew ds Orchest: rh No. 1 
Violin. CHürstandard for professionals 
ànd high- grady amateurs; бану worth F200; Heimi 
by us for vyeurs wt #210, Price to dealers 
EM direct to the pablie.. ...., . $10. 50 
ther instrumont, all АЁ oe. ; oif, from 
Bio! and 8250 up to... $125. 00 
We nre the largest knd oldext pe = gtrinzexi 
instrument house in the U. S. and impart direct 
from orr ore workshops In Elsleben, Germany, and 
Padma, Italy. TEN DAYE TRIAL of any instru- 
ment before actin! purchase, Write for catalogue, 


WM. LEWIS & SUN, D 220 Wabash Av., CHICAGO 
[mortel Lew Bie E з (ned llehle 10 шир от чара»! 100, 


YOUR IDEAS 


51640, (MH) offered for one in 
vention; $4.50 for another. 
Book i How t Obtain m Pateat" 
and “ What tolavent" sent free, Send 
rough «sketch for free report as to 
 patentability, We advertise your 
patent for sale at онг expense. 


CHANDLEE & CHANDLEE, Patent Attorneys 
9185 F Street, Washington, D. б. 


ү This ELEGANT Watch $3 93:75 


d [rg TE быт № FELD Sur LE put Boil gems] dà us 
ЕСГ DAmm BU a ideea and we fin | весы Teu er exp TT 

for egg ipt] TOT EIE, тё AND 

CHAIN c. О. D a. 


Inc сваи teautibuity pus retin, wba iz wini Fri: 
aterm, eL ПЕ with richly jane mnospment and 
FihFl^AÉREd & correct iimelt вере T wi Б lez {Їй 
1r &nsb chet for las]es oT тюш chala fer Gee, 
ui iT Tou cons|der it equal io ват # Ж ГИ СОСНЫ 
ЕВЕ, Е. Ш АТН Warranted Jo TEARS 
rar Lhe = трея агевя Kia el ПЕ ја poure op 
x fear Сага = БЕП! wish кие тигс. Errien 
|f we wani (enia or Ladies slop Ald redd 


Overland 
Limited 


altorn 


| 


the most luxurious train in the world. 
leaves Chicago 8:02 p. m. daily. Less 
than three days to San Francisco, 


lą 


Magnificent equipment. Electric lighted 


throughout. 

СНЕ BEST of EVERYTHING 
Two other fast iralns leave Chicago 10 
a.m. and 11:35 p. m. daily, with through 


service ta San Francisco, Las Angeles 
and Portland via the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 
All agents sell tickets vla 

| ihis robe, 
Lb booklets on 
pplication te 
W. "Hs KNISKERN, 
CHICAGO, ILL. 


or E. L. LOMAX, 
OMAHA, NEBL 
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"Want" and "For Sale" Ads 2 cents per 
word, payable in advance, Replies may be 
sent to a number, care Popular Mechanics 
and willl be forwarded promptly without 
extra charge. 


реки nem eS e 


“SHOP NOTES"—Cloth £1, paper covers 00 cents. 
Popular Mechanics. 


AUTOMOBILES. 


ONE ORIENT MOTOR BUCKBOARD, latest 
mode), used about three weeks, perfect condition. I 
have по longer use for an automobile, Price $125.00 
foo №, Shreveport. 


AUTOMOBILE GEAR to exchange for anything 


useful; worth #150. A, P. C., 10 В. Wall St., Colum- 
hus, Ohio, 


FOR EXCHANGE-—A second hand automoblle, 24 
znsoline horse power touring car for 8 persons, finely 
Hnished: used but а short time and pool ns nes, 
Want gasoline boat from 20 to 20 feet in exchange. 
House of David, Benton Harbor, Mich, 


FOR SALE—One 16 h. p. Gaar-Seott traction 


engine with separator, weigher and 
new Parsons self-fecder and s number one Blrdsell 
lover huller. The above machinery is all in good 
running order with belts and all fixtures, Call on 
or asaldress Perry А. Friend, Burrows, Ind, 


тині &tscker, 


FOR SALE OR EXCHANGE—One 14 №. p. bike 


motor: would like foot power screw cutting lathe. 
ux Е. Person, Мо. 9 Arlington ВЫ, Leominster, 
инн. 


FOR SALE ОН TR.ADE-—2H4 h. p. engine, new, 
upright; 2 №. p. cugine, horizontal, new; 4 bh. p. 
marine engine, new: 2 ignition dynamos; Z-light dy- 
namo: 4 h. p. charging plant. Will иегер in ex- 
change light automobile runabout, gasoline or elec- 
tric. A. H. Arp, Moline, Ш, 


FOR SALE—New 14 іп, 
bollerg (copper furs), S25. 
(о. 


ahell 
Ватеппа, 


жененин steer 
Wit. ores, 


FOR SALE. 


FOR RALE--Inenuaundeseent batters lamps from 
1% to 320 volts and candle power from № to ШИ; 
doc each and base LH, Discount given on dozen 
lots, Smith Bros.” Electric Supply House, 363 VW, 
Van Buren St, Chicago, 


FOR SALE—A epecialty which pays manufac 
turer 100 per cent profit; can be made in almost auy 
shop; patent has 14 years te run; will sell расце, 
dics, and а шоп trade already establlahed, Owner 
is locare on Рае coast und does not wish to 
change residence. Address 76, care Popular Me- 
chanita, 

ONE MANDOLIN, оне battery cigar lighter, one 
cash register, one cigar cise, two pool tables, mies 
and balls. Want cosh, Wyandota p Honidans, Span- 
Ish, one horse power gasoline engine or what have 
you. J. D. МеНенгу. Dana, Ш. 


SARATOGA SPRINGS, М. Y. 08 seres, д miles 
from thls great summer resort, 14 mile to P. O.. and 
trolley line. Price $1,.4w—ocwner lives in Massa- 
Chusetts. Been in family 40 years. Title perfect. 
Н. Van Ostrand, P. O. Box 415, Millbury, Mass, 

FOR SALE-—Complete lanndry in growlng town; 
соя cheap, water cheap, rent low, prices good; 
proprietor golng into other business; garantes piir- 
ehaser to net 240 per cent on Investment: price, 
$2,000; саву terms, Dr. Woodburn, Bremen, Ky, 

FOR SALE—Stenm laundry in town of 250 pop- 
пов. This 1 s bargain, Particulars giyen on 


application. W. Ix Petrie, Lock Box 47, Gaylord, 
Mich. 


FOR SALE—First-lass hami 
lacation: town of ЗИК mo 
George Mulk. Cardington, С, 

FOR BALE—A patent granted 1902, with dies, 
Bpecinl cutters лиф л started business, Address No, 
AS Popular Mechanics, 


гу 5 
opposition, 


splendid 
Address 


KR. C. Bradley, Shreveport, La. 


Address Al, Popular Mechanics. 


www.VintageMagazinesOn-DVD.com 


FOR SALE—Electrical scholarship, International 
Correspondence School, Including six bound volumes. 
Cost $00. Make offer, Address Ad, care Popular 
Mechanics, 


SCIENTIFIC PATTERN WORK and patent 
office drawings, reasonable. Also rapid selling side 
lines for salesman calling on hardware and imple- 
ment trade, Correspondence solicited. The Ashland 
Pattern Works, Ashland, C. 


FoR BSALE-Gray's electro plating  outflt, set 
polishing fools and gilver meinl plater. Box 202, 
Columbus Grove, CO. 


FOR SALE-—Cheap; a бА Dahlmeyer lens. Ad 
Цтезв C. E. Ford, Madison, Wis. 


BLACKSMITHS. 


He а Master Mechanic and expert steel worker by 
using Tor's Treatise on new steels explaining how 
to work them with 15 new methods for working all 
dificnit fobs. Ten receipts for making your own 
compounds for welding different kinds of steel solid. 
Thermite welding fully explained; also two colored 
too] tempering charts: chart A explains all annealing 
and hardening; Chart В explains both sclentific ani 
plain tempering to a standard, ~All the above for 
$1.(0, Valuable samples free, AV. М. Toy, Sidney, 
Ohio, 


BUSINESS CHANCES. 


WANTED—MECHANICAL PARTNER—I have 
heen engaged for the past year in manufacturing a 
machine for which there is a very large and grow- 
ing demand. The work 18 such that I degire the 
co-operation of some bright experienced mechanic 
to join me. "Only н few bundred dollars required; 
2 per cent profit in the business, Address, 764, 
саге Popular Mechanics, 


FOR SALE—A controlling interest In,n small 
manufacturing and jobbing machine shop in n 
ina tity in sonthern Michigan, Well established 
business А splendid ehanes for а young machinist 
ашо to have a ehop and business of his own. 
Address 999 Popular Mechanics. 


FOR 8ALE—Machlne shop; my half Interest, bar- 
gain if taken soon. J, Tune, Falrbury, Ill, 
My plant in X. Topeka, stock aml fixtures, in- 


ending gasoline engine air compressor and tools: 


renson for selling going into other business; willl fm- 
volee about $2.90. W. Г. Mattern, 522 Kansas Ave, 
North Topeka, Kan. 


TO LIGHT MANUFACTURERS. 

WAN TED—Some manufacturer to make for me a 
new nnd greatiy improved turpentine still Aroida 
all danger from fire and produces from 15 to #5 
мг cent more than any other still Several In use 
Кате proved its success, Нате orders for all I eon 
install im one year. Мо facilities here for manufac- 
turing. A large, profitable Leld. Addfess АШ, саге 
Popular Mechanles, 


HELP WANTED. 


— 


HELP WANTED to find something that ean m 
manufactured in an uptodate bicycle repair shop. 


MISCELLANEOUS. 

CASH, ОН WILL EXCHANGE for kodak or 
guns, complete lessons “Metal Mining," International 
Correspondence Schools: eost #865, Lessons оп 
“Cyanide Process;" coet $15. Blow plpe outht: cost 


£15. Complete drawing outfit; cost $10, Address 
"Mining Engineer,” care Popular Mechanics. 


BRAINS FOR SALE-—Do rou want а prospectus 
written and ldlinstrated for your new company or 
куш са? Do you want one that will command at- 
tention and sell shares? Do rou need a catalogue 
or booklet that will not be thrown In the waste 
hisket? If so write to Expert, care of Popular Ma- 
chanics, Journal building, Chicago. 


MISCELLANEOUS.—( Continued ) 


THE IMPENDING CRISIS by Junlous, Jr, а 
handsomely bound book treating on the attitude of 
Capital toward Labor. Regular price $2.50, but for 
a limited time we will send it postpaid on recelpt 
of $1.00. No book of the century is во enlightening 
and warning to the people, sounded with patriotic 
purpose and with a view to arousing the torpid 
spirit of the masses to the fullest appreciation of 
the oppressions and crimes of this erg, This great 

k not only exposes the follies ond vices of the 
rich, but also the atrocious means employed by some 
to gain fortune, 

A wonderful book for everybody to read. It will 
make you а better citizen, The price £148) is for a 
limited thne only, and those persons who act 
promptly will have thelr names placed on our list 
und wil receive our bargain sheets regularly. R. N. 
Hays, 13% State St, Chicago, 


PRINTING—1235 XXX white envelopes, DO cents; 
1040 visiting or business cards, 35 cents, by mall post- 
paid: Other work equally low, Geo. L, Wade, 
Cherry Creek, N. Y. — 

CAMERA FOR BALE-—Vive camera, dax ln, 
in good condition, $3. С. L. 8. Popular Mechanics. 


ADVERTISING COURSE FOR  SALE-—Full 
course of lessons from the foremost school in the 
country. Price $10. С. L. S, Popular Mechanics, 

One fine new Fox Milling Machine, with fifteen 
cutters, in perfect condition; cost $268, for $125 f. 
о. b. Shreveport EK. C. Bradley, 413 Market street, 
Shreveport, La. 


WHEN YOU WANT anything and don't know 
where to get it, write Popular Mechanics, 


THE FRACTOMETER will instantly solve all 
problems in addition ог subtraction of fractions and 
their decimal equivalents. Every person has need 
for this wonderful invention, especially Draftsmen, 
Engineers and Mechanics Price 50e postpald, or 
given free with a year's subscription to Popular 
Mechanics at he per year. Popular Mechanics, Jour- 
nal Bldg.. Chicago, Ш. 


DEATH is sald to be pleasant when it takes place 
by drowning; however, we do not belleve you want 
to die that way. "How to Swim" is the book that 
will teach you how to swim, Contains 100 illustra- 
tions; sent postpaid for $1 Popular Mechanics. 

WANTID--Every man to wear “Nancy Hanks" 
Buspenders, warranted a year; they вате rour shoul- 
ders and buttons, Send your weight, Postpaid, DU 
cts, Tibbetts, Putnam, Conn, 


Т WANTED—If you have anything in light metal 
manufacturing, job or experimental work, write m». 
Schwabe & Son, 90 W. Washington 


Lowest prices, 
St.. Chicago, 

WANTED—Apparatus to burn or destroy roll 
tickets in large quantities, Address Аб cure Popu- 
lar Mechanics. 

WANTED—Evrery man who shaves himself, to 
use the Honoco Paper Razor strop. This strop 
is made on seclentific principles and is the ideal 
Егор. Мо honing or grinding the razor, Guaranteed 
for one year. end for deseription, By mail Та 
cts. Hope Novelty Co, Bristol, HR. I, 

WE CAN TELL you where to get good bargains 
in all kinds of second hand machinery. Popular 
Mechanics. 


BINDERS—Will hold Popular Mechanics 12 is 
anes, Sent postpald on receipt of 50 cents. Ad- 
reas Popular Mechanics. 

IF YOU WISH to buy anything or have some- 
thing manufactured and don't know where to get it, 
write Popular Mechanics, Journal Bldg. Chlengo. 

Five years subscription for three dollars. Popular 
Mechanics Со. make thia offer, A great many peo- 
ple nre taking advantage of it. Tt's open to vou also, 

HOW TO BRAZE CAST IRON. Send 25c to 
Н. G. Raymond, Puyallup, Wash. 

А MOVING-PICTURE MACHINE, М-Н. mor- 
ing picture film, а stereoptleon, 150 slidea, а 12x12 
ft. screen, and a calcium light outfüt, Including gas 
tank and gas making apparatus. Used but тегу 
little. Cost $250, Will exchange for automobilo, 
motoreyele or engine lathe, Address 207, саге Popu- 
lar Mechanics, 
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TO EXCHANGE—aAn А1 business lot on main 
street, lesa than 1$ block from court house, for run- 
about gasoline automobile, 12 or 18 h. Must be 
in first class condition; property clear. Address Dr. 
О. Н. Barthel, Pocahontas, Lowa, 

ONE BUFFLOM spring and gear Bike wagon, 
gear with pneummntie wheels; in good condition; for 
price address М. W. Niederkorn, Farmington, Minn. 

WILL BUY moving pleture machine ond Alms on 
payments; state price, terms and particulars, А 6, 
ейге Popular Mechanics, 

TO THADE—One 20 ohm telegraph instrument In 
good condition for small dynamo, from 2 to 6 lights 
capacity, of 6 candle power each, Address 838, саге 
Popular Mechanics. 


ENGINES. 


BICYCLE engine, 215 h. p. and complete outfit, 
$050 Chas. Gilivan, W. Jefferson, О 

FOR SALE—s h. р. gasoline marine engine; com- 
plete ontfit, almost new; jump spark. ‚С. G, 
i Clinton Sr, Jollet, ТИ, 

ENGINES FOR SALE—High grade marine and 
automobile gasoline engines, 4 and В h, p, cheap. 
Houle Co, 580 East St, Holyoke, Mass. 


PATENTS 
PATENTS SECURED through Popular Mechanica 
Patent Bureau promptly. hirges reasonable. If 


you have а new jdea or Invention write us regarding 
it. We will answer promptly and fully without 


charge, Address Popular Mechanlea Patent Bureau. 


FARM PROPERTY. 


FOR SALE-Ilinols farm; #24 acres; black rich 
bottom land; clay subsoil; all can be plowed: no bet- 
ter corn land in the state; good buildings; fenced and 
crosged with Page woven wire; rural free delivery; 
long distance telephone; good gravel roads to city of 
2.0400. population. Home market for all farm pro- 
ducts, Borden's Condensed Milk Factory. The 

fice pald for milk for past six months, $4.50 per 

WD lbs. Good school and creamery one-half mile 
from farm—4 miles northwest of Chicago. If sold 
quick will take $80 per acre, Part cash, Address, 
160 Popular Mechanics, 


RICH BLACK LAND 
$1.00, £4.00 AND $5.00 PER ACRE. 

These prices are made today; no telling what you 
will have to pay in 6 months from now. Оше crop 
will pay for your land amd leave you a good balance 
in the bank. "Write me at once if you want to know 
more bout И. These are Bel Rock Prlees, and 
are made to make gome quick sales. Address М, L. 
Jackson, Helvidere, JIL 


BED HOCK PRICES, 

MADE TO MAKE SOME QUICK BALES. 
SCOUR THE WHOLE UNITED STATES AND 
гон FIND NO SUCH BARGAIN IN FARM 

А. à; 

БАСК, RICH, SMOOTH Farm Land £3.00, $4.00, 
$0.00 Per Acre. Best wheat land in the United 
Stites; located near A good town, goo] schools, 
churches and market for your crops; 10 Inches of 
snow in December iusureg big wheat crop and a big 
boom in prices. Ошу а little Of this kind of land 
left and it is os sure to double in value as the west 
is sore to increage In population. There Is less than 
10,00) acres of this laud, It will be eut up and 
sold in the next 20 days Address N. І. Jackson, 
Belvidere, Ill. 


BOOKS FOR SALE BY POPULAR MECHANICS. 


AMUSEMENTS, 

Comic Recitations and Headings, a new volume of 
funny recitations and readings, by Charles Walter 
Brown, А. M., 200 pages, paper covers, price 25 cents; 
cloth cover, price 50 cents, Given for 1 subserip- 


Нот, 

Negro Minstrels, Stump Speeches and Black-Face 
Monologues, by Jack Haverly, & complete guide for 
mmateurk& for presenting а minstrel performance, 160 
pages, paper covers, price 25 cents: cloth eover, price 
50 cents Given for 1 subscription. 

Chas. Harris' Complete Songster, containing 
ln.est songs, 200 pages, paper céovers, 25 centa: loth 
cover, price 90 cents. Given for 1 subscription. 
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ary 151, 1905, the sale of the | 

= Treasury Stock of the North | 
American Exploitation Company, heretofore 

offered at the special organization price of 

| 

| 


25 cents per share, will be discontinued. 
We are pleased to say that we have disposed 
of the entire allotment offered at the above 
price. We are, however, authorized by the 
Company to fill all orders for the stock up 
to and including the above date at the same 
price to an aggregate of not to exceed 
100,000 shares. 

We reserve the right to return all sub- 
scriptions and remittances when the above 
extra allotment is subscribed for. 

The next allotment, if any be made, will 
be offered at not less than 50 cents per share. 

We advise prompt subscription in order 
to obtain the benefit of this special price. 

We will be pleased to send full particu- 
lars of the enterprise and details of recent 
developments upon application. 


——— ADDHERH-—— 


Che Western Trust and Guaranty Co. 
Fiscal Agents 
Rew York Life Bldg., Chicago 


ВУ ABSORPTION 


The Foot Pores Now Made to Yield Up 
Acid Poisons From the Blood by 
RemarHKable Discovery 
"nich All Can 

TRY FREE. 


PAY WHEN SATISFIED 


Send your name today: you will get by ге. 
turn mail, postpaid—FREE TO TRY—a pair ol 
Magie Foot Drafts, the great Michigan Discov- 
ery, which bas proven such a remarkably safe 
and sure eure for rheumatism of all kinds that 
they are now being extensively imitated abroad 
as well as in this country. In England in- 
fringement against Magie Foot Drafts has re- 
cently been enjoined by the conrts, thus pro- 
tecting rheumatic sufferers against imitations 
liable to be injurious. 


тай мля y Марте Foot Drafts are 
a | worn inside the stock- 
"E n i ing (without the least 
inconveniente |, ant 


they cure rheumatism, 
ehronie or acute, In ev: 
ery part of the body, by absorbing uric acid 
and other Impurities from the blood through 
the lirge foot pores, Thousands of letters 
from cured  rheummaties—some of them the 
toughest old ehroniecs in the conntry, ean be 
seen hy anyone calling at our offices, If the 
Drafts cure all these people, why shouldn't 
they cure you? Write today to Magle- Foot 
Draft Co., 251 Oliver Bide., Jackson, Mich, You 
will get the Drafts by return mail. If vou are 
satisfied with the relief they give, send us one 
dollar, If not, send nothing. YOU DECIDE. 
A valuable new book (in colors) on rheuma- 
ПЕП comes free with the Drafts; Send no 
money, only топ” name. 
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CEMENT POSTS, 
Any One Can Manuufacture Them. 


Any one can manufacture his own cement posts 
with a very little expense amd lave п wholly satis- 
factory post, declares T. A. Pettinger. of Pern. ТИ. 

"I learned." says Mr. Pottinger, “that the posta 
I пато been paving 43 eonts Aach for I eam make 
at home for 10 cents «ach with cement at $1.00 per 
Darrel (it ean he had al $L25 per barrel), and cor- 
ier posts that eet S220, re: ady made, nn be 
mide at Моше for 15 cents each, 

“There is no secret. id making them, И requires 
only s simple. mould, that anrone ean make, and 
two staples, one inch apart, put in the posts while 
the cement [s soft, for the wires to go between, and 
your post is maide 

“A Biter Of wire the length of the height of the 
fence goes hetwéen the strand of fence wire and the 
staples; this séenres the wires in their proper расе, 
The. post. is^simple aud wil last а lifetime. ОГ 
mores, the staples must have a sh-hook turn to 
hold them iu the cement. йеп cement post re- 
quires four strands of wire, called cables, through 
it, These wires are of the utmost importance in 
protecting stock from lightuing." 


FALLING HAIR + 
! BALDNESS ABSOLUTELY 


c nl. Ана: 0 ne way to tell the гел | 

Ai aldness and falling E ani] пал is Ту 
Вітя ріс екпш “ТР hair itself. 

i us pi inti ular disease wit? i which рые 
“ГЇ .a Ell "eil must ba kr nwm berore JË 
cantia ъс уя nity treated. “Tl e use of 
мыт cures god hate t ni ч, wnliout 
ноті ihe specifier cause 04 vost diséz£&e, 
s ike taking miedi ine е ш “kn ving 
‘hat pma ste trying: te cure. Bend a few 
"brad haire from your com! ings, to Prof 
J. H. Austin, the celebrated Is cher aisi, 
slo will « aid уги ч манап free oi Нарт 
als of your i 046,8. ix lew из care of the 
halt atid ‚ал a sample bow of the 
remedy u hich he will Dodd specialis lug 
you. Enclose zc postage ani vite Eo-day. 


PROF. 1, H. AUSTIN 
1:5 MoVicker a Theatre Bldg., Chicago, 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 


satisfactory Inducements 
Favorable Freight Rates 


Good Labor Conditions 
Healthful Communities 
ON THE LINES OF 
THE ILLINOIS CENTRAL В, В, 
A™D THE 


YAZOO & MISSISSIPPI VALLEY К, R. 


For full information and descriptive pamphlet, address 


J. С. CLAIR 


Industrial Commissioner 
т Park Row, - - . Chicago, Ill. 
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THE 20TH CENTURY FOREMAN. 


Hy John Cherry, Kansas Сиу, Bio, п gradunte oF 
American Sehol of UCaürrcspondeémneée in 
Mechanical] Engineering. 


Having experlence, he knows bis work amd kuows 
it well. He came up along the line of workmen 
ind possesses thoroughness and fitness for the place. 
Competency was his dim and by work and study 
he attained it. Being a gentleman, he extends this 
respect То others and br so dolng he has the gool 
Will of his men. His work in the shop is the work 
of direerlon and observation. He knows the work- 
ing of every piece of machinery in the shop and 
he will have И do dts work properly by personal 
olservation or br one of his assistants, He takes 
lime to acquaint himself with all the improved] mi- 
оШнегу of the latest Invention that applies te his 
work: his mind is on his work aud is stored full 
of new and useful thoughts of the advanced sci- 
ence and he applies them when and where needed. 
He is not found filing as he goes or with hammer 
and chisel cutting amd clipping here or there. He 
is not a pupil of this class, but a pupil of the pres- 
ent and the future; drawing new ideas s new colini 
from rhe tint. His shop or factory will soon have 
n 20th Century move on it, too. The workmen will 
alzo саб the ldea and not one will be so Фа] ая 
not te fall into line, and honor and respect will 
be given to whom it ia due. 

The foreman will act with proper regard and 
eare for those who work under his Instruction, He 
exacts nothing but what Is just and honorable and 
when the work is well done ond folshed on time, 
һе Is the manly man to say so. Ав it were, he 
is one of the are lights of the factory, This new 
man knows how the work must be done and the 
Fesponslbillty rests on him. He must be a judge 
of the material used; if steel, iron or any other 
metal he must know the quality by the latest 
tests. If wood, the kind of wood at a glance and 
whether the qualitr is suitable, 

This new man is a specialist and is thoroughly 
up to date on the work before him, His mind is 
used to the field of thought and great business іт 
teresta have found it out. The men of mental 
training are in the lead amd will he heneeforward. 
Competeney is the watchword: it has gone forth 
in all jands and the men who are not qualified need 
not apply. What we have sald пира to most mI 
factory work, Мо haphazard work will do iu any- 
thing or anvwhere, A man must he competent ane 
ilo his duty in the cotton mill, rolling milly smelter 
or furnace, If a flouring mill. grinds, damaged 
wheat for any length of time, the mill goes into 
the hands of a receiver. If the new mon has charge 
of eneh mill. he Js a judge of wheat and Knows the 
groies of flour, He knows the workings of every 
piece of machinery in the mill; knows the flor sheet 
nm] knows it is just rizht, too, The product of 
this mill will be of the right qualitv and quantity 
ari] dinaneialiy it js n asueccess. There will № 
Lelther dust exploslona nor fires. Midnight oil and 
n technical eduention make the useful and sut- 
cosaful man very early In life. 

—_ ооо 
BLUE LIGHT AS AN ANESTHETIC. 


Dentists mar tease entirely to administer either 
ether or chloroform to relleve the patient of paln 
while having лесе extracted. Instead a new apes- 
thetic тат be adininistered through the eyes. 

This new anesthetl is ñ discovery of Professor 
Hedard of Geneva who, acting on the knowledge 
that colored light aferts the mnervons system, CX- 
perimented with each color in turn until he found 
that when а patient is shut lo a dark roem and his 
eyes exposed to a blue light of 16 candle-power for 
three minutes he loses all sense of pain ond yet re- 
talus consciousness, 
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SELLING PATENTS. 
Assuming that vonr Inventlon [a new and use 
ful, and that you have a goo] patent, or have 


applied. for same. the following йге the plans we 
кебш for disposing of the patent right ul 
der ordinary conudithons: 


list Have made а complete working model, or 
drawing of your invention in the best etyle топ 
гап afford: Show the model or drawings to your 


busluess  aequalntanees, mml especially to thor 
who are practical men and who are familiar with 
such inventions, Hare them express in / writing 
thelr opinions of your invention. Soll ^o these 


pirties, If possible, д part interest in xóur patent 
With a view of securing thelr active |; eo-peration 
in disposing of the entire patent to others whe 
may be in better position to handle the article 
patented, 


Have the invention “written up" in an interest- 
ing war amd published in a paper whieh reaches 
the сава likely to be interested in such inventlons. 

и If rou омини sell your patent in your 
own city or locality, have made photographa of 
your model, or bluc-prints of your drawings, aud 
кешй them to manufgueturergs of such articles, with 
copies of the endorsements топ have obtained for 
your тет ой, amd ask the manufacturers to lu- 
vestigate the merits of the invention with a view 
of buying the, patent right. Make your letters 
short nnd polnted, and use printed letter heads giy- 
ing your name and address, the name, and an Ilus- 
tration of xeur invention Do not claim extrava- 
rant things for it and do not ask а fabulous яши 
for the patent right. In fact, lt [s best net № 
name any price until you have interested the 
Party, 


If one man fs not able or willing to put up 
nll the money required, get others to joln tim. 
И iz often easier to get ten men to invest $100.00 
each tham Jt is to get one man to Invest $1 (НЬ. 


ord. If you cannot sell your patent by corre 
spondence, take your patent and model and call 
оп mns шапу manufacturers in that Ише as you 


enn, show them your model and polnt ont the mil- 
vantages of your invention, If they will not boy. 
het admit that the invention 15 good, ask them 
to put their opinions in writing so you tan use 
ther with the others, 


dth. If you cannot afford to travel around to 
see mnanufacturers, send Four model and sa copy 
of your patent to some dealer in similar articles, 
who 1s located conveniently to the manufacturers, 
uud offer him а liberal commission for making a 
sale of the patent for уеп, 

oth. Offer to sell territorial rights for your ir- 
vention rather than ап uudliviled interest, It ts 
better fo sell the ГЕНЕ for one or more states 
tham to sell а one-tenth interest. If you cannat 
dispose of the right for a state. offer it for onec 
or more counties at a proportionate price, Every 
«uel sale will help xou in disposing of other ter. 
ritory. 

oth. IË you cannot make a sale by any of the 
foregoing menane, the chances are that your İn- 
vention Jacks merit If, however, you can eom- 
mand capital sufllelent to mimnuufacture the  artl- 
veles, do во, and place them on sale with appro- 
priate circular and newspaper advertising, offering 
them preferably through a jobbing honse in that 
line. If your invention is of а character that needs 
to be tested before it can be appreciated, have 
the test made in vour own loenlityr frst if possi- 
Ме, Do not be discouraged if success does not im- 
mediately follow your efforts. On the other hand, 
do not spend Ише amd energy on the invention 
against the nmdvies and judgment of people who are 
in position to know more about such things than 
you are. Better abandon it and devote your en. 
ergies ta something else. 


Going to Put It on the Market? 


Yon have the article; we have the brains and the equipment for making lt at the lowest cost. 
We manufacture and ship all kinds of Special machinery on contract. 
LET US ACT AS YOUR FACTORY 
JOHN WISHAET MACHINE WORKS, Engineers and Machinery Mirs.. (Inc.) 43 to 45 8. Canal Street, Chicago. | 
LONG DISTANCE ‘PHONE, MAIN 89. — 
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THE NORTH SEA TRAWLER. 


What the London Standard Says of the Craft the 
Russlan Warships Fired Into, 


Cape Horn has a bad name with deep-sea sailors, 
ані a Chinese typhoon, Mke n floating mine, is not 
а thing to be laughed at, büt one would sooner 
fare elther in a tank steamer than knock about on 
the Yorkshire coast, as the steam trawlers do, in 
а northeast gale, The North Sea's yearly tribute 
in lite and treasure to Neptune is appalling. 

The casual observer seeg nothing romantle about 
a steam trawler, She looks like a cross between a 
rat-trap and а tin kettle, dingy at that, with noth- 
Ing but her strength to recommend her. Her decks 
are slimy; she has rusty platea and nets that at 
first sight would bring a blush to a fifth-rate rag 
shop. She slinks in and out of port like a vagrant 
of the sea, and makes night hideous with her 
wretched fog siren. Paint does pot improve her. 
Freshly done, she resembles Hodge in a Court suit: 
a week later she is again in tatters, Her house- 
fag is as black as Capt. Kidd's, without the re- 
lieving white of the eross bones, and her masts and 
Bhrouds are positively furry with soot, She makes 
4 Wallowing bed in the mud as though she likes 
it, and only files bunting when her owner dies 
There ig nothing of beauty in her, and her work 
is sweeping destructlon, She receives none of the 
courtesies of the sea and pays none, She is tase 
mechanical, and first cousin to a dredger. So might 
the artist say. 

But the steam trawler belies her looks, 
gallant sailor, every inch of her. 
smokestack is often white with salt, 
of rigging become beautiful in 
equinoetial gales cut proud liners short In thelr 
career; when those murderous gleves of Norwegian 
brigantines go down by dozens, and df seems in- 


She = n 
That grimy 
and her rags 
icicles. When the 


possible for anything built by man to live, the 
dingy trawler enacts a hero's parte When ocean 
monarehs—proud at other moments of their Roval 


Mail fag, or perchance of the blue pennant of the 
Naval Reserve—are belting away with Abeir triplu- 
expansions to keep bare bead to seas when full- rigged 
stee] salling ships—4,000 tons, clase Extra A Ll at 
Lloyd's—dare only to show just the smallest pocket 
handkerchief of a head вай ая they send and 
race, and try to give the heel to the chasing aen, 
all too much concerned for thelr own safety to hear 
the signals of distress (the Вах by day, the flare 
by night) that some foundering vessel shows—who 
is it risks the hundred-to-ofe chance of а capsize 
in n quick broadside turu to offer help? Ask iu 
any of the shipwrecked mariners’ homes up and 
down the const ln any European language you like, 
and you will find it ig that bit of a cockle-shell, the 
stenm trawler, 

The golden roll of herolem has no greater deeds 
of daring to show than those performed In every 
gale that blows by the crews of a North Sen trawl- 
ег. Our own hard of trade, the German Emperor, 
the king of Denmark, and of Norway and Sweden. 
by referring to their list of presentation binos- 
larg, could tell of many. The greater number, Pray- 
ever, of these heroie deeds are unrecorded, Ther 
form part of “the day's work.” | 


tion, 


| 
mc. 
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Valuable Rook on Patents FREE. Tella howtosecara 
them ütlow cost, How to sella Patent and What to 
Invent for Profit. Gives Mechanic Bl] Mcr&ementa iii- 
vnluabla to MO ull of Money-Mak Patent Informa 


НЕМ ВОО. FREE 4 to nll who write. 
Ü'MEARA & BROCK, Patent Attys.. 915 F. Street, Washington, D. C. 
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|79 E MADISON ST., CHICAGO, ILL. 
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ESTABLISHED 1867 


ATHE MYSTIC" ELECTRIC 

VEST POCKET FLASH ШОН. 

Sent to any address pos 

Send for ub catalog. 90с 
FAY MAR ! 

1650 М. Clack ivan T i ill. Dept. d 


MODELS?SUPPLIES 


Send for Illustrated Catalog of Appliance for Models 
J. WEINERT & CO., 134 Pierce Avenue, Chicago 


N Peerless Electric 00. 
ELECTRICAL REPAIRING 
RECORDING WATTMETERS 
BEND FOR BARGAIN SHEE 
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| Secured or No Fee 
Guide Book Free 
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ABSOLUTION, 

Its a sleeping girl in a blazing room, 
And а bluecoat lad below. 

But they егт, “Youll never do it, Mike?" 
Anl he—"Ill try, you know," 

Aud the builliug swayed in the smoke aud glare, 
Aud the ward was all aglow, 


The ladder broke when it struck the wall, 
But Mike Kilrain hung there; 

Anl he came again with the clinging child, 
Аш smothered her blazing hair— 

The ватой and savior framed in dame, 
While a glad cry rent the air. 


Ald shonld we live for a Вии Fears 
There's some would see them still— 
The ble heart boy and the white-fuced lass 
As theyr clung there оп the sill; 
But the windows: vomit hell beneath, 
And it makes the heart blood chill, 


“Hold quick the net; now bors, held fast— 
Hold fast for Mike Kilrain” 

"Jump, Mike?" He throws the girl iusteud. 
She comes like а drop of grain, 

“Hold high and fast!" “God bless ye, girl: 
Now, boys, hold fast agaliu:" 


Too late, ioo late? Stand back for life! 
Here's Mike with the erashlig wall. 

We tore bls body from red-hot bricks, 
But te heeds по comride's call 

The pride of No, 6 lay still, 
With the smoke for bis funeral pall. 


"You're late, good father; the lad is dead, 

We know you dont drive slow— 
But I'm bold to вау there's One above 

Who'll sponge hls slate like snow, 
And he's got his absolution now 

Where the brave, good firemem go." 

=—— Western Fireman. 
— иж 
CATALOGS RECEIVED.: 

MORE STARRETT TOOLS. L. & Starrett Ca. 
Athol, Mass. This new catalogue is a supplement 
to catalogue iv, previously issued, and shows some 
of the most up-to-date mechanical devices designed 
for the couvenienee of men of various occupations. 
Several pages are devoted to new micrometers and 
micrometer cüses, 


INDUSTRIAL PEACE GUARANTEED, № the 
title of a neat pamphlet issued Фу the Citizens’ Al- 
lance of Joliet, DL. and setting forth in engrar- 
Ings and text the merits and бабе of that city. 
The book also includes a map of the railway faclll- 
tles of Jollet. 

—A—— = 
BOOK REVIEWS. 


RIDER'S LITTLE ENGINEER. By Joseph В. 
Rider, С. E. South Norwalk, Conn. Pocket size, 
gohl edges, meoroceo binding. Price 500 Thila 
handy little book contains engineering and other 
datu relative to many subjects aml also hundreds of 
instant answers for engineers, contractors or others 
in chargeoof or having to do with the designing, 
construction, operation or supervision of publie or 
quasi-public works nmi atructures or departiments, 
It gives 229 valuable tables containing a wide range 
of information. Above all, the language is eonelse 
nnl simple, two essential qualities for а handbook 
designed for every-day wae. 


BEVEL GEAR TABLES. Ву Engsirom, Size, 
flake inches. Cloth. $1.40, The Derry-Collard Со, 
New York. А new book which does away with all 


www.VintageMagazinesOn-DVD.com 


the trigonometry and faney figuring on bevel gears 
ли makes 1 easy for anyone to lay them out or 
шаке them just right, There are 36 full-page tables 
that show every necessary dimenslon for all sizes 
or combinations vou are apt to need. Ao puzzling- 
figuring or guessing. Gives placing distance, all the 
angles (including cutting angles) and the correct 
Cutter ta use. А copy of thls prepares you for any- 
thing iu the bevel gear line, 


MODERN INDUSTHIAL PROGRESS, Бу C. Н. 
Cochrane, Over 444) Hlustrations, 129mwu. decorated 
eloth, $5.00 net; postage extra. J. В Lippincott 
Company, Philadelphia. This book. as its name iti 
dicates, takes up in а plain, practicable manner 
the industrial progress of the list few years, espe- 
eiullv in the fields of inventlon and mechanical con- 
struetlon, Et would be impossible to exhaust the 
subject In a single volume, but the great thlngs are 
nli deserted in an entertaining manner, The book 
is profusely and bensutifully iliustrated with repro 
ductions from photographs gard drawings. Eome of 
the subjects it treats are Wizeless Telegraply, the 
Couquest of the Air, Tools of Destruction, Great 
Canals and Tunnels, Bridges and many other kin- 
dred subjects, 

TRAIN RULES. AND TRAIN DISPATCHING. 
Hy Dalby, Over 220 pages; leather cover, $1.50. 
The Derry Collard Co, New York. Every railroad 
шап ип every boy whe hopes to be a railroad man 
semetime will find thls а handy book to carry. It 
gives thé standard rules for both single and double 
track, shows ul] the signals, with colors Wherever 
necessary, ану has л list of towns where time 

changes, with а map showing the whole country. 
Then the rules are explalned wherever there is any 
doubt about their meaning or where they are modi- 
Sed by different railroads, 


WORLD'S FAIR TRANSPORTATION NUMBER 
of the Halbhway Review. Illustrated, Price, £1.00, 
The transportation exhibits at the Louisiana Pur- 
Chise Exposition surpassed all previous exhibits of 
this character, in consequence the issue devoted to 
these exhibits surpasses anything of the kind pre- 
vionsIy published. The work typitles the progress 
of the world and will be both a valuable souvenir of 
the great Fair and a source of rellable information 
го Whoever possesses а copy of It. 


DESIGN AST CONSTRUCTION OF CENTRIFT- 

GAL FANS. By J. H, Kinenlv, M. Am, Soc. M. Е. 
Wlustrated from original drawings, Spon & Cham- 
гаш, Мет York. This book le a comprehensive 
treatise on the subject of fan eficleneles and eon- 
rains many formulas and tables, 
SHOP ARITHMETIC. Ey Colvin- 
(Cheney, Size 414, x 6 Inches: 131 pages; eloth, 59 
cents. The Derry Collard Co., Sew York, This 15 
а book fully adapted to shop use, It takes up sucia 
ealenlations ав are likely to come up in the shop. 
and shows how cach step is taken. Shows how to 
make formulas as well ng to use them. Takes пр 
seres cutting in such а way that any thread can be 
enlenlatei on any Inthe. Мп har] and fast rules eun 
do this. Tells abont tap drills, pipe threads. weight 
of metals, metric system and many other things. 
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t NEW EDITION NEW EDITION 


POPULAR MECHANICS 


SHOP NOTES for 1905 


EASY WAYS TO DO HARD THINGS 
OF DAILY USE TO EVERY MECHANIC 


“Worth iis weight in gold," writes one. 
“ Best book I ever had," says another. 


REVISED AND ENLARGED FOR 1905 


Compiled from the “Shop Notes” Department of Popular 
... Mechanics, up to and Including December, 1904... 


200 Pages 385 Illustrations 


“INDEXED SO YOU CAN FIND IT” 


PRICE, POSTPAID, - - - - O o c - 50 CENTS 


POPULAR MECHANICS 
Journal Building, CHICAGO 
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Popular Mechanics Book Department 


We can furnish any book published. Books in the following list sent 
prepaid on receipt of price, or for the number of New Yearly, 
Subscribers stated. The fender of the club may 
include his own subscription in clubs 
of three or more. 


ARCHITECTURE BUILDING, PAINTING, ЕТС, 


Steel Square, Treatise of the Practical Uses of, by 
Fred T. Hodgson, Architect. New and up-to-date. 
Published Мау Ist, 1903, Do not mistake this edi- 
tion for the one published over twenty Years ago. 
This is the latest practical Work on the Steel Square 
ind iis uses published, It 1s thorough, accurate, clear 
and easily understood, Confounding terms and phrases 
have been rellgiously атое where possible, and 
everything In the book has been made so plain that 
ü boy twelve years of age, possessing ordinary intelli- 
Bence, can understand it from beginning to end. 
Cloth, 2 volumes, $60 pages, 500 L[llustrations, price 
$2.00. Given for 3 subscriptions. 

Hodgson's Modern Estimator and Contractor's Guide, 
for pricing all bullders' work, with many tables, rules 
and useful memoranda, by Fred T. Hodgson. This 
work contains a concige explanation of the various 
methods of estimating bullders' work by the square, 
by the cubic foot, by rough quantities, by aecurate 
quantitles and other methods, The mason, the plas- 
terer, the bricklayer, the carpenter, the excavator, 
the plumber and, in fact, the representative of every 
trade that has anything £o do with building will find 
rules and methods given 1n this volume for estimat- 
Ing the cost of work he is tendering for. Cloth bind- 
ing, 300 pages, 200 illustrations, price $1.50. Given 
for 3 subseriptlons, 


Modern Carpentry and Joinery, 
ual for carpentera ani wüoondWworkers generally, 
by Fred T. Hodgson, Architect, A new, complete 
gulde, containing hundreds of quick methods for per- 
forming work in carpentry, joining and general wül- 
work. Like all of Мг. Hodzson's works, it is writ- 
ten in A simple, every-day style, and does not bewllder 
the working-man with long mathematical formulas or 
abstraet theories, The illustrations, of which there 
аге many, are explanatory, so that any one who can 
read plain English will be able to understand them 
tasily and to follow the work In hand without diffi- 
eulty, Cloth binding, 256 pages, 230 illustrations, price 
$1.00.  Glven for 2 subscriptions. 


Holgson's New Hardwood Finishing, by Fred Т. 
Hodgaon. A practical treatise on Wood flnlshing in 
all ita branches, Including tools and materlals èm- 
ployed, preparation of surfaces, stains and staining, 
filera and filing, shellacking, varnishes and varnish- 
ing, rubbing, pollahing, French polishing, wax polish- 
Ing, oll polishing, etc., etc. Also a full description of 
the Woods employed in wood finishing, their treat- 
ment, and the finishing of floors, Cloth, 320 pages, 100 
Hllüstratlons, price $1.00. Given for 2 subscriptlons. 

Kadfonl' American Ideal Homes, containing 100 
house plans, 200 Illustrations, 250 pages, cloth, price 
$1.00. Given for 2 subscriptions 

American Ideal Homes, edited by Radford, 1llus- 
trating 100 buildings with plans and perspective 
views, size 6 by 11, 108 pages, price $1.00. Given for 
2 subscriptlona. 


Burnham's Practical House Builder, with plans and 


а practical mane 


specifications, bx Н. E. Burnham, 100 dillustratlona, 
paper «over, pri¢e Z5 cents; cloth cover, price 60 
cents. Given for 1 subscription. 


Estimating Frame and Erick Houses, by Fred T. 
Hodgson, 224 pages, with scale drawings and other 
illustrations, price $1.00,  Glven for 2 subscriptions. 


Barn Plans and Out Buildings, for the construction 
of barna, etc. 256 illustrations, cloth, price $1.09. 
Given for 2 subscriptions. 


Common Sense Stoir balling and Handralling, hy 
Fred T. Hodgson, М; О, A. Handralling—Showing 
three of the smallest EE known in the art, with 
complete instructions for laylng out and working 
handralis sultable for апу kind of stairs. Stair 
Bullding—Section four of the work, which covers up- 
wards of E0 pages, [a devoted to newel or platform 
stairs chiefly, and gives Instructions for thelr bulld- 
ing, planning and decoration. Cloth, 256 pages, 230 
illustrations, price $1.00. Given for 2 subscriptions, 


Builders’ Architectural Drawing  Self-Taught, " 
Fred T. Hodgson. This work [a especially design 
for carpenters and architecta and other wood work. 
ers who desire to learn drawing at home, and who 
have not the means, time or opportunity for taking 
а regular course in achool or college, or availing 
themselves of the offera made by one or other of the 
"Correspondence Bohools" This valuable work econ- 
tnins over 2040 pages printed from new large type on 
а superior quality of cream wove paper. Over 300 
Hine line engravinzs made especlally for the work, 
each drawn to scale, 18 large double folding plates 
with full explanation for each. Also contains per- 
spective views and floor plana of 50 low and medium 
priced houses. Cloth, price $2.00. Given for $ sub- 
acriptions. 


Hodgson's Low Cost American Homes, arranged 
and edited by Fred T. Hodgson, M. О. A. A. This 
book contains perspective views and floor plana of 
one hundred houses, churches, echoolhouses and 
barns, and is, without a doubt, the most practical work 
ever issued, The plans shown have been built from, 
and many of them duplicated many times over, All 
are practical, the creation of the well-known author, 
including many other architects throughout the United 
States and Canadá, Cloth, 220 pages, 200 illustrüe 
Попа, price $1.00. Given for 2 subscriptions, 


PAINTS AND PAINTING, 


The Painters" Encyclopedia, containing definitlong 
of all important words in the art of plain and artls- 
tle palnting, with detalla of practice in coach, car- 
riage, rallway car, house, sign and ornamental paint- 
ing, including graining, marbling, staining, varnleh- 
ing, polishing, lettering, sténciling, gilding, bronzing, 
and valuable hints and helps in seeno painting, por- 
Chlain painting, plain palnting, distemper painting, 
and all work in which а brush, pencil or palette is 
used, by Franklin В, Gardner, Cloth, 426 pages, fully 
lilustrated, price $1.50. Given for 3 subscriptions; 


Practical Carriage and Wagon Painting, a treatise 
on the painting of carriages, wagons and sleighs, eme 
bracing full and explicit directiona for executing all 
kinds of work, including painting factory work, let- 
tering, strolling, ornamenting, varnishing, etc, by М. 
C. Hilliek. Cloth, 160 pages, fully illustrated, price 
$1.00. Given for 2 subscriptions. 


The 5Signist, new, original, up-to-date. These dē- 
signa have been prepared especially for this book by 
а master in ench special line, all of which are replete 
with helpful suggestions of new and practical idens, 
which the skilled mechanic or tha beginner may 
amplify to almost an unlimited extent. In the prep- 
aration of this book no expense has been spared to 
produce a standard text-book of original art gema 
which shall adequately supply a long-felt want. Paper 
cover, price $1.50. Given for 3 subscriptions. 


ENGINEERING, 


The 20th Century Hand Book for Steam Engineers 
and Electricians, with questions and answers, by C. E. 
Swingle, M. E. This ip the very latest and best book 
on engineering and electricity for the beginner, prac- 
tical engineer or electrician published. It is written 
in а purely self-educational style, во that any one 
with but a limited education can understand it. Illua- 
trated with hundreds of fine engravings, showing 
every working part of an engine or boiler, dynamo, 
etc., 600 pages, size DaT, durably bound in full leather, 
pocket book style, red edges, ргісе $2.50. Given for 
4 subscriptions. 


Farm Engines and How to Kun Them—The Youne 
Engineers Guide, by James H. Stephenson mand other 
expert engineers, fully illustrated with about seventy- 
five beautiful woodeuts, a complete Instructor for tha 
operator or amateur, This book was the only one out 
of several that was accepted hy 17 state agricultural 
colleges аз a text-book for use of students in farm 
machinery. limo, cloth, 224 pages, price $1.00. Given 
for 2 gubscriptions. 


Modern Air Brake Practice, Its Use and Abuse, by 
Frank H. Dukesmith. The new alr-brake In- 
valuable to trainmen, engineers, firemen, conductors, 
aelectrio motormen and mechanics. The latest and beat 
1904 edition. With questions and answers for loco- 
motive engineers and electric motormen, While 
there have been many alr-brake books written, wa 
feel safe im saying that never before has the subject 
been treated in tha same lucid, understandable man- 
ner in which our author has treated it in this new 
book. The book Is fully indexed and cróss-Indexed, во 
that any subject can be turned to Immediately, as de= 
sired. If you are already posted, you can become bet- 
ter posted. If you really want to know all that is 
worth knowing about alr-brake practice send for thia 
hook.  12mo, cloth, 303 pages, hundreds of lllustraü- 
tions, price $1.50. Given for 3 subscriptions. 


The Locomotive Up-to-Date. The greatest accumu- 
lation of new and practical matter ever published 
treating upon the construction and management of 
modern locomotives, both simple and compound, by 
Chas MeShane. Cloth, 736 pages, ДЕ [llustratlona, 
price $2.50 Given for б subscriptions, 


The Practical Gas Engineer, by I. W. Longanecker, 
M. D. А manual of practical gas and gasoline engine 
knowledge, covering errors to be avoided in the cons 
struction of, and how to correct, operate and care for 
Кав and gasoline engines, Every user of а gas engine 
néeds this book. Simple, instructive and right üp- 
to-date, Full of general information about the new 
And popular motlve power, ite economy and ease of 
management, lima, Фо, 150 pages, fully illus- 
trated, price $1.00. Given for 2 subscriptions 


ELECTRICITY. 


Modern Wiring Diagrams and Descriptlonsa—Nevwr 
18504 Edition a handbook of practi¢al diagrams and 
Information for electrical workers, by Henry C. 
Horstmann and Victor H. Tousley, expert electricians. 
This grand little volume not only tells you how to da 
lt, but it shows you, It shows you how to wire for 
call and alarm bells, for burglar and fire alarm: how 
to run bella from dynamo current; how to install and 
тапаря batteries; how to test batterles; how to test 
elreults; how to Wire for annunelators, for telegraph 
and gas lighting: if Па how to locate "trouble" and 
“ring out" clreults; it tella about meters and trans- 
formers: it contains 10 diagrams of electric Hghting 
circuits alone; it explains dynamos and motors, alter- 
Hating and direct current; it glves ten diagrams of 
ground detectors alone: it gives “compensator” and 
BLtorage battery installation: it gives simple and ex- 
plicit explanation of the “Wheatstone” Bridge and its 
uses, as well ая voltmeter and other testing: it gives 
а new and aslmple wiring table covering all voltages 
and all losses or distances. limo, 160 pages, 200 illus- 
trationa, full leather binding, round cornera, red edges, 
size 4х6, pocket editlon, price $1.50. Given for 3 sub- 
scriptions. 


Electricity Made Simple, by Clark Caryl Haskins. 
Just the book for beginners and electrical workera 
Whose opportunities for gaining information on the 
branches of electricity have been limited. <A book 
devoid of technicalities, Simple, plain and under- 
Btandable, There are many elementary books about 
electricity upon the market, but this is the first one 
presenting the matter in such shape that the layman 
may underetand It and, at the same time, not writ- 
ten іп a childish manner. For engineers, dynamo 
men, firemen, linemen, wiremen and learners. For 
study cr reference. Cloth, 233 pages, 108 illustra- 
tions, price $1.00. Given for 2 subseriptlons. 

Dynamo Tending for Engineers, or, Electricity for 
Bteam Engineers, by Henry C. Horstmann and Victor 
Н. Tourzley. It is with a view to assisting engineers 
nnd others to obtain such knowledge as will enable 
them to intelligently manage such electrical appara- 
tus as will ordinarily come under their control that 
this book has been written. The authors have had 
the co-operation of the best authorities, each in his 
chosen field, and the information glven Is just such 
as а Steam engineer should know. 12mo, cloth, 208 
pages, 100 illustrations, price net $1.50. Given for 3 
subscriptions. 


Modern Electricity, by Henry and Hora. Not only 
the latest but one of the most elaborate and complete 
works on this subject. Includes latest achievements 
of acientific research, wlth explanation of modern in- 
ventlons and appliances: 150 illustrations, two special 
wiring diagrams, free from technical phrases, cloth, 
price 31.00. Giren for 2 subserlptlons. 


Easy Electrical Experiments and How to Make 
Them, ty I. Р. Dickinson. The book Is an elemen- 
tary handbook of lessons, experiments and Inventions: 
It is а handbook for beginners, though it Includes, as 
well examples for the advanted students. — Illus- 
trated with hundreds is fine drawings: printed on a 
guper[aor ap of pape 12m, cloth, 216 pages, 120 
Hlustratlons, price $1. à Given for 2 gubseriptions. 


POPULAR MECHANICS, - = 


Compend of Electrici (Vest Pocket 
Bize).  Eleatrieity in all its branches and applion- 
tions described in conciso and practical manner. In- 


cludes directions for wiring and lighting of houses 
estimates of созе, eto. 119 Illustrations, vocabulary ot 
common technical terms, leather, gllt lettering, price 
50 cents, Given for 1 subscription. 


The Motorman's Guide, by J. W. Gayetty: An in- 
vülunble instructor, illustrated. Full instructions about 
the care and running of cars. The latest and best 
published. Cloth, price 60 cents. Given for 1 aub- 
scription. 


Practical Telephone Handbook and Guide to Tele- 
phonic Exchange, How to Construct and Maintain 
Telephone Lines, by T. В. Baldwin, M. A., illustrated. 
Containing chapters on The Use of the Telephone, 
Berles and Bridging Phones, Line Construction, Mate- 
Fiala to bé Used, Locating and Correction of Faults 
in Instruments and Lines, This is the beat book ever 
Published on farm telephones, It is the only book 
ever issued which treats the subject exhaustively 
and comprehensively, It is of inestimable value to 
promoters of rural party lines, because it contains 
all of the arguments that are mecessary to show the 
Advantage of rural party linea. It also tells how 
such lines should be constructed and cared for. Cloth, 
180 pages, fully illustrated, price 31.25. Given for 
а subscriptions. 


Telegraphy Self-Tanght, п complete manual of !n- 
Struction, by Theodore A. Edjson, M. A.. instructor at 
American School of Telegraphy, illustrated. In thia 
valuable volume will be found everything that is nmen- 
essary to the study of telegraphy. Though telegraphy 
is essentially a matter of practice, it has been the 
Alm of the author to present to those who aspire to 
master the art of telegraphy a book treating the sub= 
ject in as concise and clear a manner as possible, 
without eliminating anything that із important, and 
without putting in things that are detrimental, and 
Which Would have m tendency to confuse, Cloth, 160 
pages fully illustrated, price 31.00. Степ for 2 
aubseriptions. 

The Handy Vest Pocket Electrical Dictionary, by 
Wm.L. Weber, M. E. Contains upward of 4,800 words, 
terms and phrasea employed in the electrical profes- 
оп, with their definitiona given in the most concises, 
lucid and comprehensive manner. The book is of a 
convenient slze for carrying in the veat pocket, being 
only 2% inches by 5% inches, and М Inch thick, 224 
pages, illustrated, and bound in two different styles. 
Cloth, red edges, Indexed, 25 cents; full leather, gold 
edges, indexed, 60 cents, Given for 1 subscription. 


Modern Electro-Plating, by J. H. Van Horne. Tha 
only work on the market that gives proper atten- 
tion to the modern tools, materials and methods used 
in preparing work for plating. It takes up matters 
from the beginning and tells how to manipulate arti- 
cles from the rough casting, forging or stamping, 
clear through all the processes of polishing, plating, 
etc, down to the firal coat of lacquer, 185 pages, 
with 27 illustrations, handsomely hound in eloth, with 
full and complete index, price $1.00. Given for 2 
subscriptions. 


MECHANICS, 


Modern Blacksmithing, Rational Horseshoeing and 
Wagon Making, by J. С. Holmstrom. This valuable 
work іа written by а man having thirty years’ prac- 
tical experience. Elementary rules are employed, thug 
&volding the more technical terms, rendering this trea- 
tise practical and riore Invaluable to all who have 
use for it. Even the oldest blacksmith or wagon 
maker Will find many helpful suggestions, and any 
young man can master the principles of these two 
useful arte by a careful study of this book, The rules 
and recipes will be found of great value to farmers, 
horseshoers, wagon makers, machinists,  liverymen, 
well drillers, manufacturers, as well as amateurs and 
young men оп the farm. Over 200 pages, fuliv illus- 
trated, price, cloth, $1.00. Given for 2 subscriptions. 


Hot Water Henting, Steam and Gas Fitting, Acety- 
lene Gas—How Generated and How Used, by J. J. 
Lawler and Geo. T. Hanchett. For plumbers, steam 
fitters, architects, bullders, apprentices and house- 
holders; containing all modern methods and practleal 
Information of all the principles involved in the con- 
struction of steam, hot water, acetylene gas plants, 
and how to properly do gasfitting. Cloth, 334 pages, 
umi Hlustrated, price $2.00. Given for 4 subscrip- 

On Я. 


American Sanitary Plumbing, by J. Г. Lawler. For 
Plumbers, steam fitters, architects, builders, appren- 
tices and householders. Containing practical infor- 
mation of all the principles Involved In the mechanics 


and science of modern plumbing, illustrating, with 
original sketches, the fundamental principles of every- 
thing the plumber should know. Cloth, 320 pages, 


fully illustrated, price $2.00. 
tions. 
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Given for 4 subserip- 
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Correct Horsesahoeing, by J. С. Holmetrom, author 
“Modern Blacksmithing." A standard treatise, adapted 
to the demand of vaterinarianm, farriers and the ama- 
teur horseshoer. Illustrated. Tho book is concisely 
written: no long articles over the experiments of oth- 
ers, but gives the best methods known up to date, 
Although there are principles laid down In this beok 
that will stand so Jong ая the horse la a horse, tho 
muthor dora not lay any claim to infallibility or per- 
fection; he has simply laid a foundation upon which 
the ironer of horges' feet may build and develop а 
perfect structure. Many of the fine illustrations used 
ате reprodueed by permission from books issued by 
ihe ТТ, & Department of Agriculture, Cloth, 120 pages, 
price £1.00. Given for 2 eubecriptions, 


Mechanical Drawing for Home Study, hy Hawkins. 
The hook has been carefully arranged according to 
the fundamental principles of mechanical drawing, 
each subject being separately treated and explained, 
and examples given for practice. Cloth. 330 pages, 


205 illustrations, price £2.50. Given for 6 subscrip- 
tions. 

me's Complete Practical Machinist, by Joshua 
Позе A new and enlarged edition of ihe very best 


and most successful mechanical books in the English 
language. Nineteenth edition, revised and enlarged. 
Embracing lathe work, vise work, drilis and drelillini. 
taps and dies, hardening and tempering, the making 
and ове of tools, tool grinding, marking out work, 
machine tools, ele. Illustrated by 395 engravings. 
Nineteenth edition, greatly enlarged, with mew anil 
valuable matter. (Cloth, 504 pages, price $2.50. Given 
for 6 subscriptions, 


The Metal Worker's Handy Book of Eecelpts and 
Processes, being a collection of chemical formulas and 
Practical manipulations for the working of all the 
metals and alloys; including the decoration and beau- 
tifving of articles manufactured therefrom, as well 
ан their preservation. Ше from various sources 
by William T. Grannt, editor of “The Techno-Chemi- 
cal Receipt Hook" and “The Metallic Alloys" А new 
and splendid companton to all the metal industries. 
Fully abreast of the latest Inventions and discoveries, 
ma well in the largest ond coarsest, ns іп the s&malient 
and finest of metal work. Illustrated by 63 engrav- 
ings. One volume, of over 500 pages, limo, elegantly 
hound |n scarlet cloth, gilt, price $2.50. Given for 8 
subscriptions. 


The  Teechno-Chemienl Receipt Book, 
Beveral thousand receipts, covering the latest, most 
Important and most useful discoveries in chemical 
technology, and thelr practical application in the arts 
and the industries, The materials have been рес 
pally derived from German technical literature, which 
is especially rich in receipts and processes which ато 
to be relied on, moat of them having been tested 
practleally by competent men before belng given to 
the publie. In one volume, 495 pages, Limo, elosety 
printed, containing an immense amount and а great 
variety of matter, elegantly bound in scarlet cloth, 
gilt, price $2.00. Given for 4 subscriptions. 


Abbott's American Watchmaker and Jeweler, bp 
Henry С. Abbott An enevelopedta for the horologist, 
jeweler, goldsmith and silversmith, contalning, hun- 
dreds of private receipte and formulas, compiled from 
the best and most reliable sources, Complete direc- 
tions for using all the latest tools, attachments and 
devices for watchmakers and jewelers. 194 pages, 
Wlustrated with 258 engravings, 12 mo, cloth, price 
$1.50, Given for $ subscriptions, 


А, В, С of Mining and Prospectors' Handbook, hy 
Charlies A. Bramble, D. L. B, “If it were only neces- 
sary in '& gold country’ to dig а hole and take the 
chances of finding gold as one takes chances of find- 
ing water in digging a well, И would be different. But 
Iit le not ao. . . . This littl handbook of less than 
200 pages, that may easily be carried in the pocket, 
= intended to arm the new adventurer with just the 
: knowledge of what to do and how to do it." 12mo, 
eloth, 153 pages, fully Hiustrated, price $1.00. Given 
for 2 subscriptions, 


How to Make a Fiddle, by H. lL. Hand, a Fiddler. 
This ia the only work ever published for the amateur 
or those who would learn to éeonstruet a violin. The 
üuthor has prepared the text matter from the ama- 
teurs standpoint. making it а most simple and prar- 
ties] treaties, АП technical] words, dificult meehanl- 
eal operationa and costly tools have been avoided. 
The book is handsomely illustrated with all working 
Чена: including а large plate showing the actual 
aize of the flddle, which can be used for tracing in 


Pantaining 


cutting al! ports, ete, 12mo, cloth, price $1.00. Given 
for 2 subscriptions, 
Btevens Mechanical Catechism, by Н, G. Stevens. 


Contains 355 pages of valuable information for sata- 
tlanary and marine engineers, electriclans, liremen, 
motormen, ice machine men and mechanics In gem- 
eral, 240 l|liustrationg, silk cloth binding, price $1.00, 
Hirven for 2 subscriptions. 
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Picture Making for Pleasure and Profit, by Т. Stith 
Dnlidwin. Ав m text-book for tha béginnar, the ad- 
vanced amateur and the professional it is complete 
in avery essential. Every division of the fascinating 
art of picture taking has been treated In п most 
thorough and pleasing manner The book fa Beauti- 
fully İllustrated by more than 1600 cngravings, 12те, 
cloth, with special designs in gold, including à Бей - 
Liful photegravure on outelde cover in gold frame, 
making it шае for presentation purposes, dob 
pages, price $1.25. Given for $ subscriptions. 


Kilhurn's Standard Handbook for Knilrond Men. 
Questions and answers on All points Fegarding rail- 
roni engines, brakes, link motion, injector practice, 
break-downs nni signāls, 40 practicn! Lihistrationas and 
full set double trip daily time sheet, an authority on 
thls вс, attractive b binding, melal clasp, price 
$1.00. Glwen for 2 subseriptions. 


Machinists’ and Engineers’ Porket Manual, by D. В. 
Dixon, 425 pices. AN about gears; valves and Indi- 
cntors, Vocabulary of 2,000 mechanical and electrical 
words. How to connect dynàamos and motors, Easily 
understood and mgbsolutely accurate. Munmerous Tie- 
chanical sketches and diagrams. Price $1.00. Given 
for 2 subscriptions. 


Mechanics’ Complete Library. Contains 276 pages, 
Lilustrated. Statistics of all kinds, rules, qprocesgEen, 
fables, «curious facta, ete. Dictionary of technical 
terms, Chart for setting gear teeth included with each 
copy: price £1.00. Given for 2 aubscriptions. 


REFERENCE, 


The Home Law School Series, by Chas E. Chadman, 
LL. IL, member of the Ohio Bar. Law Practice— 
In state examination® in every state for admission ta 
the bar, atudents of these books have passed with diz- 
tinecrion. This course is Iindorsed by the bench, bar 
and law schools, During elght successful years these 
books пате proven. their practicability. Every man 
ог boy who nmspires to the highest suceess in business 
will ba helped immensely by this modern course in 
commercini law, The demands of the day are for 
business men With sufücelent knowledge to guide great 
enterprises safely, No business man can afford to 
misa this opportunity to enlarge his capacity “In Pab- 
lic Lite Legal training la almost essential in an 
eiiclent executive or law maker. (wur government 
musi; Їп all itg branches, be dominated by minds with 
legal training. LEARN LAW AT HOME. We offer 
you & legal education within the reach of all The 
seven books now ready are: 1. How to Study Law, 
£1.50. 2. Constitutional Law, Federal and State, £1.50. 
3. Personal Rights and Domestic Relations, $1.56, 4. 
Contracts and Partnership, £1.56, 5, Agency and 
Hnailments, including Common Carriers, $1.50. 6. Ne- 
cotianble Instruments and Principal and Surety, £1.59, 
7, Wills and Bettlement of Estates, $1.00. To be com- 
pleted in 13 large carefully prepared volumes covering 
the elements of the 10 hranthes of Amerlean law. 


Other volumes In preparation, met of TY volumes 
piven for 15 subscriptions 

Felt’s Parliamentary Procedure, for Clubs, ogle- 
ties, Fraternal Orders, Political Gatherings, Etc. by 


гной B. Feit. In preparing this work the author 
hae eliminated those legislative rules which tend ta 
confuse the student. The explanations of rules are 
Intended particularly for students who have not glven 
the subject much attention, апд the arrangement of 
the book makes 1t possible to learn im the shortest 
time everything bearing upon any single topie, Each 
motion is cleatly and briefly explained under ita proper 
head, so that the безеп information can be secured 
by consulting one part of the book. 205 pages, price, 
leather binding, 75 cents, Степ for 2 subecriptlons. 
Cloth, 50 cents. Given for 1 subscription, 


Webster's System of M Easy and Та 
Worda, by Wm. T. C, Hyde. It ів à book for the deak 
—amauller than an unabridged, larger than а pocket 
dictionary and more convenient than either. It con- 
tains all the troublesome words in the language. <A 
book fcr busy people. limo, cloth, price $1.00. Given 
for 2 subscriptiona. 


Bookkeeping Self-Tanght, by Phillip C. Goodwin. 
Mr. Gocdwin's treatise on bookkeeping ів an entirely 
new departure from all former methods of gelf-1natruc- 
thon and one which can be studied systematically and 
alone by the student with quick and permanent re- 
ulta, or taken up in leisure momenta with an aban- 
lute certainty of acquiring the science in a very short 
time and with little effort. Cloth, price $1.00. Given 
for 2 subscriptions. 


Webster's Vest Pocket Dictionary and Gazetteer of 
the World. А new and accurate lexicon, promuncla- 
tiom, diacritical marks and definitions, prepared by 
highest authorities. Contains other valued fentures, 
such as rules of etiquette, Latin words and phrases, 
business rules, etc. Genuine leather binding, price 
25 cents. Given for 1 subscription. 
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YOU CANNOT “MAKE BRICHS WITHOUT STRAW" 
BUT YOU CAN SECURE ANY OF THESE 


High Grade Tools 


Without Money 
ne сӣ 


The following carefully selected list of tools Includes those whieh every mechanic needs, 


and which етегуопе who enrages In mechanical 
We have selected a well-known brand, 
They are all from the 
Every 


possess, 
acy is Потопа eritiecism. 
manufacturers of fne mechanical tools, 


work 


celebrated works of ihe L.8 
tool in these lists enn he Lastly earned by secur- 


18 а recreation will greatly desire to 
the excellence of which for Apality and aceur- 
"Starrett Companr, 


ing à small club of new yearly subscribers to Popular Mechanics: 


ANY TOOL IN THIS LIST 
FOR ONE NEW SUBSCRIBER 


Retail 

Price. 
Ao, 303 d-in; Spring Tempered Rule,............8 A5 
No.403 4i-In. Beveled Edge Kule................ A5 
No, 330 4d-in. Narrow Hook Kule................ ih 
№0. 391 Spring Tempered Center Giage........... A5 
Nu. 450 Folding Pocket Rule in case............. D 
Мо. 135 Nickel Plated Pocket Lewel. ........... „И 


ANY TOOL IN THIS LIST 
FOR TWO NEW SUBSCRIBERS 


Мо. 303 Spring Tempered Euler, 9-in............ 1.00 
Мо. 401 Beveled Edge Rule, 9 im,........0....0. 1-00 
No. 420 Hook Ише, 8 àn.............. a. . 1,00 
Mo. 21 Thin Straight Try Square, ? In. ....... L6 
No. 125 Adjustable Caliper Gage, 2:5-In......... 1.00 
Мо. 183 Proiractor ................. ours 1.40 
Мо, 40 Herew Fitch Gage............2.--&...4. 1.00 
No. 122 Thickness Gage ...............-...- нь 1.090 
мо. ЕТ Mereury Plumb Hob .......:. ......... 1.08 
Ao, 146 Adjustable Hack Saw Frame and Blade 1.00 
Mo. 103 Speed Indicator ..............5.:... ce. 1.00 


Озе Dozen №0. 116 Asst. Nall Seis, Їп ense ,.... 


ANY TOOL IN THIS LIST 
FOR. THREE NAMES EACH 


ANY TOOL IN LIST 1 AND LIST 2, OR, 


Мо, 405 Patent Draftaman'’s Seale, 
No. 380 Steel Strolght Edge; 18 in..,.. 

^o, 11 12-in. Combination Square... ., MES 
So. 60 O-in. Reliable Try 5Square.............. | 


No. 425 Slide Caliper Rule, 3 im................ , 2b 
No, 15 3-in. Universal Bevel.................... 1.56 
№0. @ Serew Plteh Чиане....,.................. 1.50 


№0. 36 or 37 G-in. Lock Joint Transfer MN 1-50 


^o. 186 Drill and Steel Wire Gage.. кенени B. 
No. 132 ein, Level .....,...,....... DERI 1.54) 
TOOLS IN THIS LIST 
FOR. FIVE NAMES EACH 
ANY TOOL IN LIST ? AND LIST 3, OR 
An, 380 24-1. Straight Edge.................... 82.40 
No. 510 Steel Tape in Leather Case, 50 in....... 4.041 
Ao, $9 12-in. Combination Square Set...... 4.04) 

мо. S53 Hardened Steel Combination Squares, 
Drop Forged ........................ 3.00 
Mo, 20 4!.-in, Hardened Edge Solid Steel Square 3.50 


No. 25 d-in. Coliper Square with Adjustable Screw 4.00 
F ocomotive Gulde Linef, es 2.00 


12- in. Improved Lor el for Teller Shafting 2.50 
I7-in, Electrician's Level Non-Magnetic, 3.50 
*1-in. Draughtsmen'a T. Square....,.... 3.50 


TOOLS IN THIS LIST 
FOR TEN NAMES EACH 
ANY TOOL IN LIST 1 AND LIST 5, OR, 


Мо. 3 l-in, Micrometer in Case ............... 86.50 
Ма. 111 1-1. Micrometer im САБ... nusas E. 
Мо. 2 Z-in, Micrometer im Cass................ 1.05 
№0. 121 В. Inside Micrometer................... G25 
No. 360 Universal Bevel Protractor.............. 5.15 
Ҹо. 108 Universal Dial Test Indicator with Tool 
|. . "ME ee tae Ed iE i oes 7.60 


Any tool in the Starrett Catalog desired, and not given above, will 


be given as a premium for a club. 


Journal Building :: CHICAGO 


POPULAR MECHANICS : 


4 ü 
B ok + F 


For particulars address 


е Pal 
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000 


For Liquozone, Yet We Give You a 5Ос Bottle Free. 


We paid $100,000 for the American rights to | 


Liquozone; the highest price ever paid for simi- 
lar rights on any scientific discovery. We did 
this after testing the product for two years, 
through physicians and hospitals, in this coun- 
try and others. We cured all kinds of germ 
diseases with It—thousands of the most difficult 
enses obtainable. We proved that In germ trou- 
bles it always accomplishes what medicine can- 


not do. Now we ask you to try it—try it at our | 
expense, Test it as we did; see what it does. | 


Then you will use it always, as we do, and as 
millions of others do. You will use it, not only 
to get well, but to keep well. 
nearly all of your sickness, 


Hills Inside Germs. 


Liquozone is not made by compounding drugs, 
nor ia there alcohol in it. Its virtues are derived 
solely from gas—largely oxygen gas—by a pro- 
cess requiring immense apparatus and 14 days 
time. This process has, for more than 20 years, 
been the constant subject of scientific 
chemical research. 


The result is a liquid that does what oxrgen 
does. It is a nerve food and blood food—the 
most helpful thing in the world to you. Ats 
effects are exhilarating, vitalizing, purifying. 
Yet it 18 а germicide во certain that we publish 


on every bottle an offer of $1,000 for a disease | 


germ that it cannot kill The reason is that 
germs are vegetables; and Liquozone—like an 
excess of oxygen—is deadly to vegetal matter. 

There lies the great value of Liquozone. It 


is the only way known to kill zerms in the body | 


without killing the tissues, too, Any drug that 


kills germs is a poison, nnd it cannot be taken | 
Medicine I8 almost helpless in any |. 


internally, 
germ disease, It is this fact that gives Liquo- 
zone its worth to humanitr. 
ao great that we hate spent over one million 


dollars to supply the first bottle free to each | 


sick one we learned of. 


Germ Diseases. 


These are the known germ diseases, АП that 
medicine ean do for these troubles 18 to help 


| Coughs—Colids 
Consumption 


And it will save | ©olle—Croup 


and | 


And that worth is | 


Nature overcome the germs, and such results 
are indirect and uncertain. Liquozone attacks 
the germs, wherever they are. And when the 


| germs Which cause a disease are destroved, the 
| disense must end, and forever. 


That is Inevi- 


table, 

Asthma Hay Ferer—Influepza 
Ahscess—Anaemia Kidney Diseases 
Bronchitis La Grippe 


Blood Polson 
Bright's Disense 


Bowel] 'Tromhles 


Leucóorrhen 

Liver, Troubles 
Malarin—-Neuralgia 
Many Heart Troubles 
Piles—Preumontia 
Plenrisy-—Qolnsy 
Rheumatism 
Serofula 

Skin Disenses 
Stomach Troubles 
Throat Troubles 
Tubereulosls 
Tumors—leerg 
Varicocele 
Women's Diseases 


Constipation 
Catarrh—Canerr 
Drsentery—Dlarrhea 
Dandruf—Dropey 
Dyspepsia 
Eczema—Erysipelas 
Fevers—Gall Stones 
Cnoitre—Gout 


50c. Bottle Free. 


If топ need Liquozone, and have never tried 
it, plense send us this eoupon. We will then 
mail you an order on a local druggist for a 
full-size bottle, and we will pay the druggist 
ourselves for it. This is our free gift, made to 
convince rou; to show you what Liquozone is, 
and what it can do. In justice to yourself, 
please, accept it to-day, for it places you under 
no obligation whatever. 


Liquozone costs 50c. and $1. 


CUT OUT THIS COUPON 
for this offer may not appear again. Fill 
out the blanks and mall it to The Liguo- 
zone Company, 458-484 Wabash Ave. Chl- 
cago. 


My disense Is... cence o rrr hm 

Т have never tried Liquozone, but if 
rou will supply me a SOc. bottle free I 
will take it. 


Pe гош + =з BPR ш в EE BOE OR OE BREHONHHCIE eee B RR 


aranne bra PSESE GabE еше киы тиш гоч от =} ч ш 


Any physiclan or hospital not yet using Liquozone 
will be gladly supplied for а test. 


Erervone who wishes to keep 
thormnghis «Led on new nmi | 
mfi mai ard "publie adiens on 
жы Ин а ега should send for 
our 


New Classified Catalogue 


of Technical Books 
especinll* preparel be THE ar. 
- CIETY POR THE FR ONTO T TOs 
| DEF ыы Г. RIN(GG IEDUU EE 
i HT alli | F E B ti 
Ман with 
n Пей a ole ed i 
IE |. ES reat = ah ue Ask 
to have his г" TT [i your iile | 
dri НН KP 1 
y с nmi 


Books on Ра тҥш. ‘Mintag, Elec: 
tricity, Assaylng, Medicine 
and nii scientific &ubjerta. 


А.С. MeClure А Co, 


О.Т Wihash Ave. 4(hlemgs | 


Dear Sir:—Would you be open for an investment which will yield, with reasonable 
assurance, from 50 per cent to 100 per cent each year? 

It will average 75 per cent—which means 64, per cent a month. 

When I say investment, please understand that I do not mean a gambling proposi- 
tion, such as stocks and grain speenlation; ог horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you have not got. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, and in turn manufactured into commercial necessities, for 
which the demand always exceeds the supply. 

As a representative business man, I fully renlize the annoyance of receiving unso- 
licited literature and advertising matter of unknown propositions, 

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your 
consent, and for that purpose I attach this coupon, which explains itself. If agreeable, 
and you are open for a proposition which will produce all that I claim, kindly sign and 
mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to sav, that the men at the hend of the corporation which I 
renresent are men of great wealth and undisputed commercial integrity. 

There ia not a single questionable feature in the entire plan. 

May I hope to hear from you by return mail? 

Very sincerely, 


І. C. WELTON, 59 Clark БЕ, Chicago. 


COUPON 


Dear Sir:—You may send to my address full detalls of the ee you refer to. 
gl will earefully consider the matter, and, М interested, will write you further. This with 
the distinct understanding that I am under no obligations, 
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TRY тне VICTOR 


M. ae ns 


Your 
Home | 


"HIS MASTERS VOICE 


No Money In Advance 


To any thoroughly responsible person we 
will ship on free tria! Our Victor Royal 
Talking Machine and your eholee of one 
dozen Vietor Records. (Lowest net cash 

Tice everywhere $90), if, after 48 bours" 
ial ac your home, it is satisfactory send 
us $5»; balanca of $15 payable In 6 install- 
ments of 


$2.50 А MONTH 
| You con hear tho beat Баш дя, choruses, Oper. 
| na, аскар, comic songs, comie recitations, 
ete, Glin your cwn home, Writetoday for 
[rüe catalogue and list of 30 records. 


The Talking Machine Co. 

107 Madison Street,  Dept.5,  Chiengo, LiL. 
| | to these who already omn a Victor; 25 of eur 
FREE new soft tone, non-serntehing needles, 


Write for freesumplepacknge, Charges prepaid on Vic- 
"ür and Edisw Becornla. 


SEAVEY 


WILL CUT ANY ANGLE 


1 


y) == 


— 


и 
ar | | 
"PT E 


EUM И T, í 


Send $2.00 for One to be Delivered to You 


Ones carpenter вита he would 
ПЕМ /tike 225.00 for his haz, 


ASH YOUR DEALER FOR THEM 


WRITE FOR GREEN BOOK 


SCHATZ HARDWARE MFG. CO. 
296 BROADWAY, NEW YORK 


MITRE BOXES; 


www. VintageMagazinesOn- .com 


WE WILL HE GLAD 'TO SEND 
ЖОО COPY OF 


“AIR POWER" 


ON RECEIPT OF 


— TWO CENT STAMP — 


CONTAINS ARTICLES AND 
INFORMATION ON COM- 
PRESSED AIR AND ITS 
USES 


Rand Drill Co. 


N. Y. 


128 Broadway, - 


The preat illuminating 
Nae feature of the Ingersoll 
— m | Watch is its guarantee. 
= It isan insurance policy 
against a bad investment. It makes it 
certain that you are getting a real 
watch,—not a toy. It is not the price that 
makes the Ingersoll Watch the largest 
seller in the world. It is its merit аза 
timekeeper, 
Look for the cunrantesr in the hack of 


every Ingersoll Wateh nnd the namo on 
thm |. 


PRICE $1.00 AND UPWARD 
HOOCKLET FREE 

Sold by dealers everywhere, 
Wr postpald hy us 

Robt. Н. Ingersoll & Bro 
Department 68 


51 Maiden Lane, New York 


